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GLOBAL EDUCATION SPEAKERS 



1. Foreign Student Center 
University of Colorado 
Boulder, Colorado 80309 

2. International Student Center 
University of Denver 
Denver , Co lo rado 80208 

II 

3. ELS Language Center 
Loretto Heights College 
3001 S. Federal Blvd. 
Denver, Colorado 80236 



A92-8057 



753-2462 



922-8311 



The Brid3e International School 
1800 Pontiac 

Denver, Colorado 80220 ^ 320-1217 

Also, you may wish to look in the Mountain Bell yellow 
pages under the heading "Cczsulaces^' for accredited 
representatives of foreign governments located in Der.ve: 



All organizations should be contacted as far in advance of 
the date you want a speaker as possible. Results wilJ be enhanc 
if you are-::very specific as to the level of students who will he 
the speaker, what they have already studied about the country or 
region, and what — in specifics — you would like a speaker to talk 
about with students. 



FOOD AND POPULATION GOALS 
Revised November 14, 1979 



During the year long study of world cultures, teachers wiM:. 

I. Create or, awareness of various problems faced by people of the world. 

Provide an opportunity for students to integrate the study of worfd 
cultures ond problems of food and population and encqy throuchout 
the year. ^ 

3. Provide students wifh the opportunity to find relationships among 
global Issues througfi the various disciplines that they study. 

Student Objectives 

Students will construct a gfobcl overview of the causes of food, 
iX>puIation, and energy problems end pose possible solutions. 
. &/ 

2. Students will identify the roJe that nations have played in causing and 
solving problems related to food and pop jlction w?th their technology 
and resources- 

3. Students will identify similarities end differences among the cultural 
attrtudes of the western and non-western world regarding food 
population ond energy, ' 

4. Students will use interdisciplinary skills (i.e.; problem solving, decision 
mak?ng, discussion, public speaking, parlimentary procedure, organ^ 
Izing, graphing, analyzing and interpreting data and collecting 
information from multiple sources). 

5. Students will participate in solving global problems- by taking on action 
step to change their;fifestvle and community. 
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THE FOOD AND POPULATIOlsl C0NFERE/4CE OBJECTIVES 



The primary goal of the Food, Population and Energy Conference is to 
provide a foruna for seventh grade soclol studies students to discuss proble.Tis 
and solutions related to food and population. 

Through porticipatlon students will: 

L Apply skiUs and knowledge about food, population and energy gained in 
the classroom in a broader setting (i.e., scouts, church groups, the 
home and neighborhood). 

2. Stimulate on increcsed av^areness in both school and community about 
global problems related to food, population and energy. 

3* Demonstrate communication skills through the preparation end presen- 
tation of resolutions about food, population and energy. 

4. Gain confidence in individual ab'Iities through interaction with 
students from other schools as well as adults. 
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students list wnat are essential 
material needs for the ^f^^ood life>^ 

Title ; THE GOOD UFE (Pre-Post Attitude Test) 
Introduction ; 

This is a values clarification activity which asks students to think at>out what the 
consider to be necessary for them to lead the "good life." in thinking aOout desired 
life styles, students can sort out their deepseated feelings toward material weaJth. 

Objective : 

To determine which items from a selected list are *'necessarv^'^and which arc "not 
necessary" to lead a comfortable life style. 

Grade Level ; 2-12 j 
Time : One hour 

Materials ; Handout, "Items for the Good Life' 
Procedure : 

Step 1. Distribute one copy of the H-ir.^jut to each student. Ask students to fill 
out the handout individually. 

Step 2. Divide into groups and have each group come up with a list of ite-ns 
"necessary^ for the good life. Check those items your group would be 
willing to give up. 

Debriefing : 

1. Can students find good reasons to need these items? 

2. Which items are most commonly listed as essential to living the "gooc life"? 

3. How many of the items on the list are sold by ads which promote the good life"? 

4. Why are students willing to give up certain iter:s? low ; ^^ev feel about givin- - 
up certain items? & o 

5. Did the "have" column come close to matching Iht ''good life eoj JTin? 
Can students explain the difference? 

6. Can students account for differences of opinion on the "goc- life'"' 

7. Do students think that people in other cultures would agre*- wit-: the class's list 
of essentials for the "good life"? 

8. Which items are associated with food; which with energy resources? 

9. How much would your class's list contribute to the depletion of natural 
resources? * 

Adapted from an activity by Gary Smith 
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Extended Activities 



U Obtain a collection of expendable old magazines and catalogs. Cut out pictures 
of iteras on the Hit of essentials and post tiround the room. If students mu,t 
limit the list of essentials to ten, which ones would they choose? 

!. Hang lists of "necessary" for the good life around the room. After finishing Uus 
unit return to the lists and reevaluate. Would you make anv chances on thr 
original lists? Why? . 



ITEMS FOR THE 
"GOOD UFE" 



Name 

of 
Items 




Which (1o 
you 
have? 



Which do you think 
are necessary for 
you to live the 
"good Life"? 




Which items you 
have vfould you 
be wilil.ig to 
give up? 
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HUe: HOW THINGS CONNECT 

Introduction : A graphic way of iUustrating the degree cf interdependence 
among problems is to have students locate points of origin for current news 
items on a world map, and then locate other places on the map where those 
same news items wiU have economic, political, and socialTconsequ.nces. By 
hawing lines between the various points, students should be able to recognize 
the extent of interdependence between overpopulation, food ana energ>^ issuer 
and Uieir problems. 



Objectives : 

sight, have global impUcatioS and =om«)ue„«5. ^"^^ " 

r' tau?^T»as'is. --""P"'"'-. energy issues are 

Grade Level ; 7-12 

T^rne: 45 minutes 

Materials; ^Large wall map of the worJc. 

Basic SkiUs Focus: A. Map reading (interpretation) 

B. Building and using concepts (interdependence) 

Procedure ; 

(Teacher preparation: Tape up wall map) 

Step I. Divide class into groups of five to six students per group. 
Step 2. Give each group four to five newspapers. 

Step 3. Ask students to cut out all the news arf>:es they can find related 
to_ overpopulation, food and energy. Allow about 10 minuses for 

Step 4. Ask one member of each group to collect all the clipped articles. 
Ask those same students to bring the clippings to the wall map. 



r 

I 



/ 



Gary R. Smith's activity from Teaching Abo ut Enerev Awarenec«: r*.nt*.r for 
Teaching International Relationi ^ Awareness , Center for 
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Jli^ } ^ toiow geography. This step should be carried out with 
help from the whole class including your input.) 

^^^^ ^' '"f'"^"'" ^"'^ ^°"PS to come to the rr.ao ^. 

thf !f 'ih"'^^",1' brainstorm the following: Where e^e In 

sS'ted''°tlf. '""^ effects As 'hese S"ace' 

g^c^i^hical'S^e^^^" ^^"^^ ^ -^ions, 

Step 7. Ask another person from the groups to come un to tho mc^^ t- ■ 

2rnr r iS£tL°r".""^^ efnne'^ting doT/ fo? ^a^ch L^artlc;^ 

reM^ora\u4°e;i?X^ V^^^ ?n^lu^^V 

?ifun?te?sLr^' ^^'^"^ eSJd hTve^oLq 

tiie United States and the USSR, then the student shoiSd drat 2 

St«tPr«nT''"^ "i^ "^"'' ^"^'"^^^ South Africa and the United 

Step 8. Proceed to follow the same procedui^e as outlined in stecs 4 - 
above for the remainder of the groups in the Hp« Z 
and your students get tired of the ac^vitv ' "'^^ ^""^ 



Debriefinf^ r 
1. 



must?ft'i^'JL"^"f"?; ^"^.^"^ ^ "'^P li"^- Hence, it graphically 

Illustrates the interdependence of these issue«- Ask <;tudpntc V.^"^'^^^ 

became cluttered with lines and what they ma'^ i^an " 

SIIhLV"'?^ problems are interconnected did 

students learn from this activity? (Possible responses overnoo^^^^^ 

^^r SS^lro^ri"^"'^^'"'-^ geographical impl^^atiXL^beiri 
weir points of origin; there is a much greater decree of intPrrpiotoHnlc. 
between places and events than people ordinX resize de^^^^^^ 
one part of the world are depend^t upon and have 'n^^a^^ 

"i ^'^^^ items orc^nS?y coiSdSed as 

local or national in scope often have international dimeSLS?.T 
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Title : Find a Million* C^y feorge OteroJ 




Intrcduction : For many people, a million is a nujnbcr with a vngue reaninc. 
Often "difficult tr get a handle mental]/ on the rieonins of having a r.ii::oa ^f^^cD^- 
thing. Tnis acti/ity gives prirticipants ti^e chance to explore the notion c?f a " 
••aillirn" in nunerous contexts taken from thoir own environr.ent . This Tnay nor help 
in understanding what a million is, but it should broaden the narticip^nts ' 
knowledge of concepts such as a nillion miles, a Drillion dollars, or a^cn; J j : on psc^^icS 
In addition, participants arc encouraged to irainstorp^., inver.t , ;ind explore vz-^-zlr 
important thinking skills. 

Lesson Obj^ Jtivcs : 

involve participants in recogni^ang^ docu:.'>enting, and proving the ex^istcnoe- 

of a million of something. 
to familiarize participants with the concept of a nillion by utilirinr xbe. 

participants' outi environr.ent . ' , * *- 

Mechanics : 

Time: i class period 

Materials: none needed for this activity. 
Ac tivity :.. 

1. Tell the group to go outside and find a million of something. Aft^r th^ 
have done this,*tell them to prove the» have a million. 

2. Participants will not respond inTrrcdiately becau5e the task sec?ms so diffi- 
cult- Give them time tc think and encourage thoin, yet don't give answers. Cnoe tjt>e 
group determines or discusses a fev examples, the list will appear never-end:.n£. 

3. Make a list of all the itens found; of all the items proven. Discuss "these, 
questions with the group: 

a. Did this exercise make a million ar^y more understandable? 

b. Does a million seem to be a bigger or snallor number than it appeared to be before 
completing the activity? Does it appear to be the same? 

Further Suggestions : 

Find a million of something and bring it to' class or a group neetin^. 

Khat differend kinds of items can you think of such that a million of the iteri. 
would fit into a 3-ft. cube box? 



* Adapted from an activity in The Environir.ental Studies Cards 
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ACTIVITY 1: WHATS A MILLION? 

numbers. Some studenlTrnfrbriJI'l v ' ¥ find that use largi 

mimbers that they have s^// in advertising slogans that use larg? 

Billion Som ^ community, (i.e. McDonalds: "Over 6 



Materials: 



1. 



Tin.e Allotment : 1 cls« perio*\so an o^oing activity throughout the uni, 
Procedure : 

oi^'^iate^oK^^/^Ah'i^ to develop their 

t^egor\TfH^-^°Lt^^^^ ^^"^«"ts might choose to 

caiegorize their data according to a<iyerti^t^rr.^r.^^ 

companies or organizations. Thfy might aio'deveJop ^oup '.'^^^^^^^ 

sSme ca"t"e?o;'^ biUio';:^ ^'nd^^h^o'Land! 

t?ed ki^uTT "Th rin^ ^^''"'^^ according to how the number Is 
used. Is It used with dolxars, barrels of oil, wsapo/cs or people? 

r<^m ''X^nf^''^!°''ctui advertisements and articles around the 
wm be able ?n ' to ' "^^^ ^hev 
advertisement ^fJti «^ they encounter more 

advertisements and articles that make use of lat^e numbers. 



17 ly 



ACnviTy 3: NOIV, WHATS A BILLION? 

"feeling" a bimon is^other mn?h " visualizing or 

in this activi^^" ude^^^^^i^^^^^^^ ^^^^ other things 

4,000 dots on each page /Sd if th^ ri ^''^^^".cen be 250,000 pages with 



Materials ; 

Student worksheets (2) 

"Dots" and "Now, What's a Billion?' 

Time Allotment: i class period 

_Procedu re; 

1. 



^^'rteTt^r^trZXs:^:,,'''"^'"'- '° Students 
2- Debriefing ideas: 



Extended Activities ; 

Duplicate 250 dot handouts to place around rho 
school corridors, th.^ cafeteria etc m«1 
represented by 25'0 pages? a,OO0%0ol """"^ ^'"^ 

Class could conduct a school contest to guess the numbpr of rtntc 
Do most people understand a "million?" a "billion." 



1; 



2. 
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2- 
3. 
4. 
5. 



i ? nl^JTi ^ = dots 

l;000,n00 dots f 4,000 dots per page = 250 paees 

i - 1 million, so for 1 oillion, add 3 O's- i ooo " r.^ bi ^ r 
yards " -jus, i,uuu or 83 1/3 feet, or 28- 

. focu^ field, .X?MV«3^storyriS;„r"' ^ 



fllKFASIILVCIIilllS, i,,iiiiKa„c 




"Daddy, does 'zillion' come offer 'trillion'?"' 



liOW WHAT'S A BILLION? 

1. liow iiidfiy dots are on your hdndout? 

2. How oid.iy pages would it t.ike to make one 
"iillion (l.ODO.OOO) dots? 

3. '-ow iiiany pages would it take to make one 
b^Hioii ( 1 ,000.000) dots? 



4. If ill each inch there are 250 pages, how 
^any inches of paper would it take to make 
a total of one million dots? 



How many inches would it take to make a total 
of one billion dots? 



6. There are approximately four billion people 
in the worlu. if each dot represented one - 
person, how many pages wcjld be necessary 
to show the population of the world' ■ 



h 



7. How many inches of paper would represent the 
population of t/ie world with tiie dots? 



DOTS 
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SPEND A MILLION ' 

Introduction: 

buy in differentVontexis ■ ^'^^ « 

Lesson Objectives: 

Prv^edures: 

2. Debriefing questions: 

a. What type of items have you purcha:;ed? 

b. Who has the highest number of items? The lowest number' 

Jive purcSf Wh«r.nnT' 'yP^^ ^^^"^ vou 

Sr^iUM buyf "^^'^e about how mbch 

■ Ask questioiis which allow them to look at the concept of foreign aid. 
a. What could the leaders of India (or some other developing nation) 
sol^^^ih'e^ff'o^H^^^^ 

solving ineir food and population problems? 

neip thejr people. The class may wish to compile a noteboni. 

LlTLuion tl^l^r ^^^^ '""^^ cou%''be p^urThL'd 

with $1 million to solve problems related to food and population. 



Ed Burleson 

East Middle School 

jcl2/109 
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Jitle: If You Can't Count It, Does T: Fxi-" r4w. . ^ r 

Environmental St^d.cs Ur^T - 'ciZ^ ^''^''^ 

activity can :nvcj« a sinjic I^Oi:!.::/^!':r.^?. ^.^HL" .^f^""^*"^' ^^"^ 
Lesson Objaetiyps : 

——to fiivc part iri pants the opportunity to ^xnlore w^v^ nr . 

^ never thought could be counted -J^piore says or ccunt::^s zn.ags x.h<,y 

'° ---^xl"^ partxczpant^ to a var.et^ of w^^s to count th:n£s. 

flechanics : 

Time; I class period 

Materials: none needed for this activity 
Activity : 

1. Give the group the following task- M-'-« , i 

impossible to count... then count^ tK^ '''' °' '''^"^ "^^^^ to be 

oive the group tine to think, about ajid explo-- rh^ rocv r 

involved yourself, but refrain fro3, rivinp ;! Encourage participate^, get 

discover what they can. ^ '"^ ^"-^ ai^swers. Allov the parT.<;;par.r5 lo 

2. Possible follow-up activiti«=>5 aiH m,-c^ ^ 

a. Do the nun.bers of soinethinn ihJ' is '^tf questions: 

b. What .akes something inposfibJe t"coun°"'''' '° ^'"^^^ ^'-^ - ^--^ 

c. Hov does it becone possible to count it? 

Exainples; Rice, Grair. .7 



Er|c 113 Copyright CTIR 



44 





by Les Stanwood 




Oveipopulation, Starvation. Depriva- 
tion. How can affiucnt American *tu- 
, dents jRvcr come to understand these 
* tenm? How can we help^ them to ap. 
preczate the disparity between the 
amoiints that Americans consume, and 
that consumed by the Third World 
countries? Indeed, how can we even 
«oow them how densely populated 
Europe is? 

For ^ears I struggled with these 
questions. I showed pictures from 
India, described experiences in Eu- 
rpe, used all the "gee-whiz" statistics 
I could muster. SUU, I never felt they 
»ally understood. 

N<{\v, I think 1 have a way to help 
them at least begin to understand. It's 
a simulation put together by xnys^cU 
and se"eral senior students. It can be 
conducted in any classroom, and wiOi 
only a minimum of preparation. The 
results are always ctriking. 
.Before the students come into the 
class. I divide the room into segments 
that represent the major land bt^ms 
of the world D>scounling some large 
areas with Lttle population (Green- 
land and Australia, for example), tlie 
world's land mass comes to about just 
under 48 million square miles, easily 
•^presented by a rectangle that is 24 
units by 20 units (Classrooms with 




Les Sianwooo curreniiy • free lance 
^'•ler. taugnt for five years ai Mayo M.^h 
ScnooJ. Aoenester. n v. 



square tiles arc particularly czsy to 
sc: up. requiring nolhing more ihan a 
place to put the desks and a role of 
masking Upe.) The exact area I give 
each ••continent" js shown on th? zc- 
companying char., which uses po!.:;cal 
divisions rather than geographic ones 
since I find these to be more valuable 
and impressive. 

Simulation of current populatfrr re- 
quires 40 students. As they enttr :he 
classroom, I have them draw- a card 
on which is printed the name of a 
land area. They go to the portior. of 
the classroom so labeled and wai: for 
class to begin. Naturally, most stu- 
dents draw -Asia" cards— there are 
24 among- the 40 cards-^while onlv a 
few are fortunate enough to be sent 
to the more spacious areas 

After the world has been populated 
and the students are either comfort- 
ably esiabLshed (the case w:th Nor:h 
America and Africa) or nervously 
trying to avoid their classmates fcs in 
Asia or Europe;. I begin a discussion 
of the slabstics. During this time. s:u. 
denu are required to slay sxncily 
within their boundaries, chairs n^ay 
be given out. eSpeciaJJy to the- stu- 
dents in North America or to h fw. 
in Asia, since this mtcnsifies the sense 
of mc'qunlity. 

Once the statistics have hivu fj^h 
exf/l^rcd. I unvc-jl tin- wuthW r- 
S'jurvrs 37.4 c;.ntiy J>..rN m;.tJ;. fl:-.. 
played on a liir^t- tn.y. Thov rc;irr- 



sen: the 1975 Gzoss. World P-oduc* 
S3J40.000.0CO.O:D ( I xnake* it cieo- 
t.hot the candy does no: repr icr.' 
food alone.) Then I hand ou: Lhe csr,- 
dy bai:> to the people m each iank 
arec. accord:ng to its CN? (see 
chart). Of course, the two rcprr- 
seniaiives of ^orth America "are 
treated to a feast. whiJe the studen:s 
in Third World countries argue "o. e.- 
the meager suppLes 

Tnere are usually two sets of reac- 
tions to the distriburion of the car.dv 
bars. Ai firs:, indignauon is rarr.par:' 
—the North Americans ard Euro- 
peans are treated to 25 bars, while the 
Asians must struggle over how to 
share five. Students often accuse me 
of cheating them. Those ei^s-onced in 
North America arc threatened, so 
xnuch so -Jia; they quickly promise to 

share their alioimeni after class a 

charily which I strictly forbid 

In about ten mmutci. the secord re- 
daction sets in The students "are 
str-ckcn by a coliccuve wonder a: 
hov.' this situation is allowed to per- 
sist. -;Vhy don't the Asians just take 
some more candy bars'*" they insist. 
"Why don't the Europeans expand in- 
to Africa or South Amcnc- if they re. 
so crowded?" Why not. ind- 

A variation on this simuUuon is to 
use it in terms of the world cond:tion5 ' 
in the year 2000. Thas requires 25 
niore students and a loul of 69 candv 
bars (see the chart for a breakdown 
of these figures). But the same dis- 
parities exist, and this is not los: on 
the students, many of whom arc now 
packed even more tightly into their 
respective land areas. Another pos- 
sibility — one that is particularly rele- 
vant in terms of the currcni er.ergv 
crisis— is to have 222 candy bars rep- 
resent the proportionate amount of 
petroleum products consumed m c;idi 
of the "conrincnts** (tiifSc figures arc 
a:^o given with the chart). 

However it is used, this appron-v 
to world conditions pncks more 'puncr. 
thin any other Dppro;<ch I h;ivo ccnnt 
across. Studi-m.-^ Irave it v.-iiJi a stron;; 
S'-ns*. of }io'.v intrrrc-l.i>-f! nil c»:* xt> . 
••f>d Lomv ieU':\ of v. h;»t f/,ust |„. 

'-'Ui j<i;»n. I 1.^ to Mtr\iK* -a v.fJij;iUt 
li>s'in in this ii^f tif i:l«-l*.»i tt'sitftit^i 
bil::r 



L.J 



114 



9rr 



LAND A.^EAS 



Asia / 

Africa £ 'Viideasf 
So-"?: Countries 
South America 
Eurooe 

Noah Amonca 
TOTALS 



Square M.i?s 



10 6 
11.6 
8.6 
75 
1.9 
7.6 

■ 47.8 



Popui.--irn 

19^5 , 2::o 



.24 
"3 
3 

3 

5 

2 



40 



39 
6 

5 
5 
3 



65 



N'.lfi Product 



1975 



5 0 
1.0 
50 
1 4 
14 0 

no 



37 4 

i__ 



2000 



* 10 0 
1.5 
12 0 
3 5 
22 0 
20 0 

69 0 



10-; 

r:. 



37 
1 1 
35 
C 9 
c r 

79 
22 2 




Some Notes on the Statistics 

--The land areas for each "contmen,- 
00 not uk^ .n:o cons.aerat.or, such 
factors « .s.t,j,.,y or hab«ab,l,ty. 
Stuacnts m.3ht research, as a follow- 

ihe GNP or p.{,ulai,on of the.r area 
— Populauon ♦^timates are based on 
COnt,r.u«J o«w.n at curr.n, rates, w.tn 
•cJjustmenls for icnown variables Such 
th^oss as war. w -spread fam.n. and 
«.»ease. or other :*tastroph.c c^tanges 
«re oot taker. m:o co«s.derat«>r,. Nor 
•re some recen: predictions which 
. »U53est.ihal world populat.on is slow. 
> mo down. Students m.ght be asked to 
evaluate the accuracy of the model 
•nd to analyze the factors which may 
eorne .nto play as the world ap- 
P'oaches the year 2000. 
—Gross Netionai Products have been 
used as the index of consumption for 
«ch area because tn.y are the oniy 
LCure, wnxh are easily accessible 
-r the communis: eountr.es only ap- 
P'oximaiMjns are avaiiatHe The reu- 
t«>n«.'„p of Wlher nation s GNP to 
our own ma^ tenuous enough to 
resist: .n other tnaccuraces GNi> f.g. 
uws .for the year 2000 are probably 
fht least accurate of an the statistics 
wnc. economic tefecasting can only 
vaguely indicate what trte world w.li 
6c like in the docadcs ahead 
—Consumption of petroleum products 
reftecfs 1977 statistics A, with m- 
the figures , for thtf Common.sf 
^jmri^s fcspccai.y cnmj) arc PascC 
c::imatcs 
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AFRICA & MIDEAST 
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Title: Hide and Se.oV trv 

SccK - mere is Everybody? (fc,. 

Jatroductirn; If students ar^ ^ -i^ - " 

they Should kno-^ Where, geoaran^^^^T world's pop - - 

^ey a,e not spread evcnl^ arouno the'' '''T''''' People 
<3ensity and distribution of h^^^ I earth's surface, and tw 
consider when analyzing problems ^el'^'.' -Porrant facto;: , 

Wiis activity has students ^avTs;^' '° Population crov.-th. 

dxatribution and then has the" che"? L'o''" P^-^l^t^c.- 
atlas and attending map skills. assmr.pi.ons , usir.c a,. 

a.str -duller "--^'"^ -^----"^l vor.sh.e. o.-. pop-i.-,,. 
peop.:\1:::^ ^^"-^^^^ ^^'-^ ^-.ors ....MC ae = .....„. ...... 

Of the earth. ^ ""^^^^ People are found on the 



face of the earth. 

/■lecham" • 

Time: 1 class period 
Waterials: 



iJupIicate copies; ->,o ^u ^ 

-introduction to Zrla pl^T"-' er.t.tiei 
Have in addition a lit ^"P"^"^"" Cistributicr. . " 

Activ j 

Ask the studen^-Q -hv^ ^ 

Cluster in so.e placfs .'nd L^^in^^r' ^"""^ P^"?^- — 
Suesses on the board. others?" write own these 

2. Hand out the worksheet for students to oo.pleie. 

Js-t s\\ro"itr„;r:f :^:jL:rr^ - 

reason; f ^t^f ta"l of th. 

■Since people cluster in s^n-e ar ^ f" g^estl;.: 
^Implications for food suppr^es and . f T ^" "»>^^ th- 

this question can be lisfed on ^-"ributior.?" Answers to 
individual research. ""^ ""^^^ "=ed as a >:;..is for 

•Source: Berry Beyer. 
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a- few people are scnttcrcc r ' '-fu 'e^:-. i'^ 

l£»£c population.) ^^0^--: ^^tio.n 



u s t : 



China 
Mexico 

In vhich of the following natic- C^. 
nations has the sparses^^p^?,^^ 



the 



live 



world'^nf '"'^'^ People ^ 

*'orld, and not in other pJnccs- 



^* nf«'?" ^^incJ 0^ nice 

people congregated ifHiJiTFuie^s^ 



i yo^^ expec: to f. ^. 



5. 



Examine ar atlas and aiisu-er the foUo." 

List the places where there arc U^K ^\ J 

you expected to find thc/accor^in^ ^-^^^r^^'"^^ 



b) List 



List any places where large groups ^. ^^^> ^0 , 

your answer to #4, faufare not°tto// ° ac^orj^r.; tc 



O hTiat reasons help explain 



this? 



«)- List the places where there ar^ , -.r.^T/r^^. ^£°JlIo 

your answn^ «... : _ "'^^^ ^^"^ i2££^hoirr^^ - ^ — 

says thoy 



your answer rn n...-^7- i^ip|SH2|l_5L^ ^Xlhat ^j:LII£L^ere 
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l>) l.r.nt reasons hcJn explain iln<;: 



7. How well docs your answer to Question i c>rlc:n tf c- pnttc-n o'" , 
distributiori in the world? ^- 1 ^itcm o. p.,;,^j, 



9. IF YOUR A.\SW£R TO QUESTION #3 DOES NOT CC"-]E"LV rv- -v --.v 

ARE DISTRIBUTED TCRC-JCHO'JT THE IVORLD LIsV ^^5^^.^!%':^. '-.'^- 

MIGHT HELP EXPLAIN T>iIS (CHICK VOU ^NSi.UKS TO QUHsflO.S '^Ic' ^ft'^-^^' 



t'ribnrp/rr'""" "'^'"^"^ ^■■^'>- ^''"^ ^o^'^^ntaon of the wor^J . 

tribUtCU tijC way it is Rr nrn-Taro^] ^ ^ ^ i " 

. nent in our next clas': . ^ ^ ^'^^^^ '^-^-^ -'^^ 
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Title: World Population (Film, 7^ minutes, color) Available fror. CTIRU A -'^c 
Center for Teaching International Relations 
Graduate School of International Studies 
University of Denver 
Denver, Colorado 80210 
(303) 7S5-3106 

Introduction : To understand the dynamics of population growth, it is helpful for 
the learner to develop a sense of the *.RComcr ri c pattc^Tis of vliis ^^rowth, which 
can be achieved through working: with matlicmat i ca3 equations sho^-inr: how surl; 
results are achieved or hy creating a visual jiicture of that pro^^h in a liz^-/ 
space relationship. World Population docs the latter in a dramatic manner by 
demonstrating the growth of population on a world map from 0 A,D. to 2000 A.D. 
in about two minul?s, to the background of a heartbeat. This provides a basi? 
for exaiaining where population is now as v;cll as the impact of historic population 
controls. 

The focias of this film is on the concept of interdependence . As the group 
watches the growth of population, they can see how the interdependence of various 
societies have influenced population growth, providing' a springboard for a 
discussion of the interdependent factors of population as they bear upon the 
future. 

Lesson Objectives : 

After completing this activity, each individual should be able to: 

1. Suggest several ways population has been controlled in the past. 

2. Suggest several ways these population controls were interdependent in nature. 

3. Suggest how some of these controls will continue to be operable (or will no 
longer work) in the future. 

4. Draw general conclusions about why population issues nrc more critical today 
than in the past. 

Mechanics : 

Teaching time: 50 minutes 
Materials: Film-> Korld Population 

Activity : 

1. Introduce the film briefly, explaining only that the film gives an over- 
view of population growth in the world. Tliis film may be showr^ as many as t'^.rce 
times during the session. The impact of - the first showing is usually sufficient 
to start the discussion. It is more effective to begin the discussion at this 
point with the "gut" reactions of the audience. The historic points are better 
left until the group has a chance to register their reactions to the film. 

Show the film. 5 minutes 

2. The initial discussion should begin at the "feeling" level, using such 
que:>tions as: 

a. What did you feel as the white dots swept the globe? 
h. How would you describe the last SO years of the film? 
c. Does this film provoke any action on your part. 

Many feelings will not emerge immediately and the leader should not expect 
the reactions to be overwhelming. However, a half-dozen sharp coirnTients or feelings 
will set the tone for the rest of the dl<;cu;>sion. 
5 minute^ 

3. Once the tone has been set, the group should move on to more substantive 
questions to get at why the film took the turn it did. This may be easier to do 
by starting from the negative side, examining events which controlled population 

the past. Suggested questions: 

PI 31 



a. Did anyone see any dramatic reduction in dots during ^^f;^Wcst ^!^^^ 

(Central^merica about the time of the Spanish conquest * . . 

durinm^^imc. of the Black Plague; Western Africa ^i^^ "^^^in^^ ^^"^ 

Nigeri^^^^krc; periods of major wars) 

h. h'hat cause???ach of these declines? (disease, war, far^ an 'oik ^^c"-*; 

pattens will show a slow do^Ti or stationary pattcr^^ i^ ^^^i^^ 



c. 



area^ cc^tj*ai ^ 

Wiat weru maior growth patterns and why? (historical!/^ miRr^t' ^^^i^I r 
valleys; urban centers beginning with industrialisation ^on ^^'"^ 



coJoniah.c^as , especially in the Americas') ^ ae^n to* 

At this point, the leader mny sujinc-t the film be hr^x^^ ,)OinT^^u. 

and clarify some of these events to tliosc who ir.isscd th^^ ^crowtl) ^ i'^^ ' ' 

same time, ask the group to concentrate on why the rate ^^on5 ' 
crease. Show the film. 

20 minutes ' ^^^^i^ i-^Tp-^ 

4. This final phase of discussion should focus on 8e^ ^^Owtn P-^ ^- 
Suggested discussion starters: ^ g 

a. Does the overall growth tempo steadily increase, or ' sP^^'^ 

b. Do some of the factors previously identified as causes ^^^^nin? g^^" 
have less impact today? (disease particularly) ^^^^ ri$ ^ 

c. Does control of diseases have a double impact on pop^l^^ s->^^^^* • -u^r ^ 
an irrportant question for the discussion and tire sh^uJ (p^^^^^^^t 
drawing out the answers or explaining the dual impact. ^ ' deV^^^"^ 
plagues are almost non-existent today. ^ Second, medi^if.j^ creU^^^^' ^^rt 
duced infant and childhood fatalities and this rcsuU?. ^^^J ^^^^^ rr 

of the population reaching chiidbearing ages--hence gre? ^^th, * ^ 

family sizes remain stable or decrease.) 

15 minutes the ^ ^.u' in 

5. Conclusion on the discussion should be formulated -"^^dc^ 

. . V v.«^ in f'^-^^"^. i ^ witness 

a. Population problems hr-"^ " ^'"'^^ m ^ ^ 

the spread of disease 

terns to reduce population pressures along 

b. Population used to be controlled largely through war, ^J^Jer'^^d^ ^^t^-^be- 

c. Population in just sheer numbers will inevitably grow spiral 'Vrlo 
cause of the increasing nurhbers bearing children^-it *s ^ ^T\g ^^"^ 

5 minutes 

Future Resources and Suggestions : Two activities that ^^^^^/^aic^i^^^^'l! 
following this one are an activity to teach the ^roup how i^^^ pro^. 
patterns and activities using the world population data sh^ 



lave always been interdependent ner^^ip witness 
J and the use of colonization or ^i^i^^nr^^^^i^^^ ^^"^ 
lation pressures along with the ^e^^ ^ ^^pact 
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Title: TOO H^NY PEOPLE?-' 



Intrcxiuct ion : The number of people sharing o situation will affect the 
quality of the experience. Saretircs a lot of people roke an event 
vwrthwhile; scr-etrres an activity that enjoyable with a few people 
becomes less enjoyable when more people are invoivad. This activity 
points out tv."0 aspects of population size. First, the question of \s+ien 
Vhcrc aro too fr.any people depends upon cultural views and the situation 
being considered. Second, the activity points out how all persons are 
affected by the size of population. 

Objectives: 

To make decisions about situations using the criterion of "too many people. 

To describe situations that students like to be Involved In, and describe 
similar situations which may Involve too many people. 

Tire: One 50-minute class period 

Materials ; You will need a carrousel projector and slides. You can make 
your own slides or use pictures. Follow the Suggested Slide 
Descriptions. This is easily done:. 

Procedure : 

1. Have students list on a sheet of paper ten things they really like 
to do. vHave them put these lists aside. 

2. Show the slides^ asking students to raise their hands if the situation 
shown has too many people in it« 

The students will not be sure what you m^ian. V^hen wuld there be too 
many people? That is the question you wan: them to deal with in the 
activity* As students respond, have some of them give their reasons 
for thinking there are too many people in the particular situation 
(crowding, pollution, poverty, lack of sp^ce, less fun, etc.). List 
these on the board. Check with the class^'to see if other students 
agree or disagree about the rating students are giving the situations. 

3. Discuss these questions after viewing the slides once: 

a. On what basis did students rate the slides the v.ay they did? 

b* Were students* judcments based on the number of people alone, or 

did. they also consider the environment, context, and culture? 
C. Which slides did most students agree upon? Why? 
d. Which slides did most students disagree on? Why? 

I|. New have the students take the list of ten preferred activities they 
wrote at the beginning of the period and have them describe in writing 
when these situations would have too many people involved. 

developed by Ceorge G« Otero Jr. 
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5. Have students share son© of these situations. Have these situations 
ever had too tnnny people? Is there o chance too r.any people will be 
doing this activity in the near future? 

Further SuccfeStion : 

Have students find their own pictu.es of situations with too many peoole. 
Post on a bulletin board titled "Too t^any People." You might also have 
Students write a short srory about a situation they were in that had too 
many people. 
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SUGGESTED SLIDE DtSCRIPTICNS 



1. Traffic Jom In Los AngeJes. 

2. Map of the Peoples' ftepcblic of China. 

3. Street scene in downtown Manhattan. 

4. iloustng In Calcutta, India - one entire family shares each brlck- 
walled room. 

5. Fans at a U,S, football game. 

6* Soviet determination to keep down pollution on the Volga River makes 
swimming possible even beneath the smoking towers of this steel mill. 
7* Recent rock-fest ival headline* 
8« Sahara desert. 

9. Junior high kids riding bikes In a group. 

10. Part of Chief Luncu's 36 wives and ZS chi Idrcn— procloims his wealth 

as head of a clan in Upper Zaire. 
IK Session of the U.S. Congress^ 
12. Photo of map of the Denver Ketro Area. 
t3« Mountain lake scene in An^rica. 

14. Boy in front of makeshift house -in SdO Paulo, Brazil. 
15» A gazetteer of place names at Watson Lake in the Yukon. 

16. Sofre of the millions of peasant workers who have worked on projects 
on the Huai River, Chin.-:. 

17. Auto, airplane, and industrial pollution scene—United States. 

18. A person sleeping in the streets of Calcutta. The weather there is 
humid, often TOO degrees. 

19. Suburb~U.S. 

20. R.\odcsian blacks and whites-- represents proportion of blacks to whites 
in a country where whites rule as a nirrority, 

21. A flotilla of pleasure craft entf:rs the locks of Kentucky Dam, the 
first upward step in the Tennessee's 650-mile navigation chsnnel. 

22. Black kids on a street in a neighborhood of fiew Haven, Connecticut. 

23. New York City from the air, 

Zk. Picture of the Watson fami 1 y-Amer ican T.V. 

25. U.S. unemployment lines in the 1930s. 

26. Kera at the largest square in India, a million people disperse after 

a r^lly for Prime Ministers Gandhi and Sheik Hugibur Rahman, February, 
1972~lndia. 

27. Shot of the earth from space. 



\ 
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Title: CRCVT) INC • 



^ntroduct I on ; Crovyding may cause and/or accentuate nany psychological and 
social problens* Crowding Is considered to be a negative effect of rapid 
population growth. In this activity, students identify and cut out pic- 
tures or draw situations that demonstrate the concept of crowding ard/or 
Its effects. Then^ students discuss to what degree the effects of cra^din 
which they portray are due to population growth and to what degree the 
effects arc due to social organ izat ion» planning, etc. 

Objectives ; 

To identify a picture or make a drawing that reflects student ideas about 
crowding and Its effects. 

To Infer the causes of crowding using the pictures and drawings that 
students have collected. 

Tlrr.^ r One class period, plus tine out of class to collect pictures or 
complete drawings. 

Hater lals : If you provide rragazines and newspapers for students to use, 
hove them ready with scissors and construction paper. 

NOTE TO TEACHERS : Refer to the te??cher insert on thf. efff^cts of crov.-dinc! 

v/hich is irzl'^t^c with tnis cctivir.v bcrorc actus! 1'- 
beg I nn i PQ zr.e acr i v 1 1 v r. rccod urc ^ 

^Procedure: 

1. Have students collect or draw pictures showing crowding and/or its 
effects. This picture can portray any area of the v^rld. The more 
time that students are given to find or draw a picture, the better 
the pictures should be. This may mean that the teacher could allow 
up to 3 or ^ days to collect or draw the pictures. 

2* Have the pictures rTounted on a background of sone kind. Construction 
paper should serve adequately for this purpose* .When this is com- 
pleted, ask the students to do any or all of the following activities: 
a. Have each student meet with at lease one other student on the basis 
of sooe simi arity in their pictures. They can form groups larcer 
than t\yo, but each student n:ust be in a group. List the categories 
, students found as pairs or groups on the bcard^. See if the group 
can do the task again without using any of the categories listed^ 
They probably can. List these new categories, and use them with 
the questions in Step 3 * 
b« Have each student write a paragraph stating how his or her picture 
shows crowding and/or its effects. 



^i)eve loped by George C. Otero Jr. 
UC .P6 




c. 



Have students exchange pictures uhile keeping thilr por^-snraphs . 
Ask them to write a paragraph describing hew the picture they 
have received In the exchange der.ons tracts crcv.dmg ond/or i.s 
effects, without talking to the person who orlginolly selected 
or drew the picture. The student r.ay feel the p = ctur»_does not 
dcinonstrati the idea of crcv^ing, and sliould state so in the 
paragraph if that is the case. . . 

d. Have students work in pairs, ccnnparlng what tKcy wrote about the 
D'ctures they received with the persons who first selected then. 
Did they see similar things in the pictures? If so , what were 
the visual clues? If the other person didn't see an exanple or 
crowding and its effects, why did the original selector of the 
picture find such an examole of crowding? Maybe one of the two 
students will change their mind. . . - r 

e. Have students write a story about the feelings or oct.vities ot 
a person in the situation and setting portrayed in the picture. 
This could be done with their own or someone else's picture. 

\. Discuss these questions v/ith the class: 

a. Which of the effects of crowding that have been listed or discuss 
are due primarily to population gro-./th itself? ^ 

b Which of the effects of crcv^in? the: have been listed or dis- 

' ' cussed arc due prirr^rily to social or eccr.cr.nc or pclitical rec- 
tors such as la-ws, jobs available, prejudices, opportunities. 

c. l.'hich of thj effects or crowding will becc-xt worse ir the popula- 
tion continues to aro.v rrp Idly? (All of then.) 

d Which of the prcblerr.s asscr.Iated with crowding can or,d shoulC 
solved? Take one and write out or propose sor^e solutions. 
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The Effects of Crowding (Teacher Notts) 



The conclusions to be drawn from physiology are clear enough. Large 
tegrnents of the human population ray Le suffering fron the '^stress response" 
syndrcrve without neccb:>urily being uv/arc of high levels of psychologic..] 
stress at any one tirre. This has nany ramifications v;hich are In need of 
research. One practical notion Is that physiological measures (such as 
corticosteroids in urine) be utilized to determine average stress levels 
In different kinds of housing arranger en ts . 

Some conclusions that can be drawn from anlr^l studies thus far are: 
A. : "Crowding" is in large part a social phenomenon in that the sarre 

physical space may or mav not ba crowded, depending on ho-w It i:3 

utilized for social interactions. 

The effects of overcrowding can be very different, as different as 
are the individuals in the population. But generally Indivicuals 
with high social ran-; will be less affected than lower ranked indi- 
viduals. This is -rue for behavioral, ^'pathological reproductive, 
and stress responses. Further, different rodes of behavioral cdv-p:c- 
tion may occur, Scr.^ individuals nay respond with extrcre accressFve- 
ness end hyperactivity, v/nlle others may engoge In sleepwalking. 

C. Effects of overcrowding are more profound for individuals who are 
born into an overc/C" vied population th^n for those uho v.'ere raised 
in •'better times*' and merely had to deal with overcrcwdinc as adults. 

0. Population growth is not automatically regulated by overcrowd i ng , 
but insteiiu results frc-n a number of behavioral and physiological 
changes that accompany overcrcAd i rp. 
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Title ; PEOPLE PER SQUARE MILE» (Population Density) 
Introduction; 



Students often have no idea about how a country's population is related to its la id 
area. Th.8 activity is designed to show students the relationship. Some statistics used 
in poptitation studies can be misleading. Population per square mile is an example of 
misleading statistics. It is a measure that is standardized to aid in analysis, but it is 
not an accurate designation of where people are located. In this activity, students 
can practice undersUnding just Ahat this statistic represents. 

Objectives : 

To determine the meaning of population per square mile statistics. 

To suggest possible uses of population per square mile statistics in population studies. 

Grade Level ; 6-12 

Time : One Class period 

Materials ; Copies of "People Per Square Mile" for every student 

(Note to teac.ier: Fill in chart with countries used for the conference.) 

Proce dure: 

I 

I 1. Ask students what the statistic population per square mile means. Point out in 
an atlas how much a statistic is represented (by color coding). The students 
should be told that the statistic is an average to demonstrate the relationship 
between population numbers and land area. 

2. Distribute "People Per Square Mile" to each student. Have students complete 
the chart. 

3. Answer the questions using an atlas. 

Discuss the work completed. How ca- the data be used for studying factors 
related to overpopulation? 

4. Have the students make a visual picture of their country's population density 
using the people per square mils handout. (Other countries can also be done for - 
comparison) 



•Adapted from an activity by Sharon Willsea, Aurora Public Schools, Aurora, Colorado. 
P. Heist, C. Stonebraker, 

Copyright CTIR 
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PEOPLE PER SQUARE MILE'^ 

The statistic, people per square mile, is used to demonstrate the relationship between 
population sire and land area within a country. A country may have fewer people ihbu 
another country but be more densely populated. This staiLstic exolores that relHtion- 
ship. 

Belotv are population figures and square mile figures for some selected countries. To 
find the number of people per square mile, divide the population by the square miles. 



population ^ 800,822^000 
square mile " 3,746,000 



214 people per square mile 



Then, using dots, letters, or whatever you choose, put the number of people per square 
mile in two 7" by 7" squares provided and write the name of the country. Do this chart 
for three or four countries. 

Figure the population per square mile for all of the countries. 

How Many People Per Square Mile'^ 



Peoples Republic of Chint 



Square Mile 
Area 



3,746,00 



Population 
800,822,000 



Number c 
Per Squ are 
Mile 

214 
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List the countries in order of size from largest to smallest. 



List the countries in order of population from most populated to least* 



Compare the two lists. Why are they different? 



What column on the chart tells how crowded a country is? 



List the countries in order from most crowded to least. 



Is the country with the largest population the most crowded? Explain. 



?• Is the biggest country the least crowded? 



8. Is the most crowSed country the smallest? £• 



9. Which country would you like to live in? Why 



10. Which country would you least like to live i^? 



11. Which statistic about a country gives the v Me pi^ a a.o^^^'^f^ 

population. , 



12. E5q>lain how you figure out a country's popuJ^^i^ V- 
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Title : DOES STRENGTH LIE IN NUMBERS?* 

w 

introduction ; 

Implicit in many of our daily actions is the value placed on numbers « 
For Instance: '•The bigger the better," "lOC%/» "We have ore 
washing machines than anybody else in the world." In fact, in many 
rases, quantity is our goal and not quality, although we might not 
like to admit it. This is not to suggest that people don't value 
quality, but it is to say that we often value quantity more. 



Objectives ; 

To document the value of numbers (quantity) in the students' society 
by practices and customs that reveal attitudes toward numbers. 

To consider the value of numbers by examining population data for 
selected countries aPDund the world. 

To explore data related to numbers to determine when numbers relate 
to quantity and when numbers relate to quality 

Grade Level ; 7-12 

Time; TWo class periods 

Materials ;; Duplicate copies of "Does Strength Lie in Numbers" for 
use during the second part of the activity. 

Procedure :, 

K Begin the^activity by asking students to divide a sheet of paper 
into tvfo columns. One column should be titled "More Is Better" 
and the other "Ho re is Worse." Ask the students to work alone 
or in pairs and identify situations where having more people 
or a bigger quantity Is advantageous and where more is disad* 
vantageous. Encourage the students by seeing who can get the 
largest list in the shortest time. 

Examples from the ••More Is Better" column might includes money, 
soldiers on your side in war, and miles per gallon you get on 
your car. Examples from the "More Is Worse" column might be 
soldiers on the other side in war, number of pimples on the face, 
and number of pages to read for homework. 
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1. Have students share their lists so that everyone gets some Ideas 
about when nuR6ers are valued as useful and desirable by students 
and when nwibers are a hindrance to them. 

3. The question to focus on at this point is: When is more of 
something valtable and when is It not? Ask studeints the 
following quest?<ns. As they answer the questions, list on 
the board thi6 ^ :ionales given by students in their answers. 
Ih is would prov da a set of general statements about numbers 

' and their valufjs as students complete step 4. 

a. is a $20 bill better than a $5 bill? 

b. Is a 200-^page book better than an 85*page book? 

c. Is a 95 on a test better than a 93? 

d. Is a flower garden with 40 roses better than one with 30 
roses? 

e. Is a family with eight children better than one with five? 

f. Is a nation with 200,000,000 people stronger than a nation 
with 30,000,000? 

g. Is a man with eight shirts better dressed than a man with five? 

h. Is a double dip ice cream cone better than a single <2ip? 

Make up your own questions or have students brainstorm some. 

4. As the class examines the list you have compiled, raise this 
issue with them: "In responding to the questions, how many 
times did you feel that you were deciding on th#^asis of quan- 
tity vs. quaiity?*' Give examples. Mention that many nations 
of the world today feel that strangth lies in numbers. But 
the qu»tion is, what numbers? Hand out the worksheet titled 
'Does Strength Lie in Numbers?" and have the students complete 
them. 

5. Summary. Ask the students if more of something is always good 
(they should say "no"). Is it always bad (they should say 
•"no" again)? Then how does one determine when more of some- 
thing is good (useful) and when it is bad (not useful)? Refer 
back to the list when answering these questions. 

Evaluation : 

Have the class discuss or write a reaction paper to this statement: 
•We as Americans are inconsistent since, most of the time, we value high 
numbers or quantity. It is not fair for us to be against nations 
with large populations or rapidly growing populations." 



DOES STRENGTH LIE IN NUMBERS? 



If you were a leader of a country, would you prefer to h^^* * '^t^t 



ry 



_wlth the highest total national Income (Gross Nati^"^' ^^^^i^ct)^ 
with the largest population? 

with the highest Income per person (per capita)^ 



What would be more advantageous in terms of your country'^ P'^°^P«tts 
for future progress and happiness? 

Choose one of these questions or a combination of the^ a*^^' ^^^^n, 
use the. fol lowing data to test your answer. 

COUfTTRY POPULATION^ TOTAL NATI0NAL2 

(MILLIONS) GNP (U.S. $ MILLIONS) i^^^^ C^.^^ $) 

Australia 13. 8 65,688 

China 836.8 251,040 fjo 

India 620.7 80,691 , 2^ 

Mexico . 62.3 62,300 ^ 'XfO 

Nigeria 6^*.? 15.528 . 

Puerto Rico 3.2 7,680 ^'JfO 

United States 215.3 1,^29,592 ^'^^ 

Now. . .refer to the above figures to answer the font?**in^ ^"^'°f^s; 

I. List these countries by name In descending order. 

highest Population Total National GNP peSSBBit^ 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

smal lest 

2. Connect the same country across the three columns by ^ ''^** 

(E.g., from U.S. in first column to U.S. in second coJ*^"^ ^.S 
in third column.) 

3a. Which is the largest country? Does it have the lar9e$*^ total i^^e? 

3b. Which is the smallest country? Does it have the sm^M^^^ 
Income? 

•Source: r976 World Population Data Sheet, Pooulation ^^^^''^nc^ Rur^^o. 
ZComputed from these figures: population X per capita "^^^ - 



national GNP. 
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3c* India, th€ second largest in population, has the second largest 



total income. Thus, India ranks second in terms of potential 
for progress and development. Cooment. 

3d. Why does Indla^ have a high total national income (GtiP) and a 
low per capita income? 

3e. How could India's per capita income also take second place in 
this list? 

3f. Look at Puerto Rico, Its popul;»tion is , and yet 

Its GNP is > and its per capita is even . 



k. Large populations and (high or low) per capita incomes do not 
usually go together. (Circle correct answer.) 

5. *f population size increases and total income does not, then 
per capita income will 2 • 

6. If population size decreases and total income remains the same, 
then per capita income will ^. 

IN CONCLUSION: 




7. Why is per capita income a better measure of a country's develop- 
ment and potential than its total national income? 



EKLC 



P17 

^7 



c 1977 CTIR 



OPTIC NAL - 

Title; WORLD POPULATION DATA SHEET* 
Jntroduct ion; 



The usefulness of data depends largely on the questions posed that 
concern the data. In the following exercise, the same data can be 
analyzed and examined in 3^ different ways, documenting the use of 
populati.on growth data. 



Ofatect ives : 

To familiarize students with data on population growth and economic 
development. 

To encourage students to use the data by listing and comparing data. ' 

To encourage students to recognize the many uses of data in examining 
population dynamics. 

grade Level : 7*12 

Time; One class period. The time will vary, depending on the number 
of activities planned. 

Materials : You wMl need copies of the World Population Data Sheet. 
You can duplicate the 197^ data included with this activity or order 
F rge wall-size copies of the Data Sheet, at 35< each, from the Popu- 
1 -clon Reference Bureau, .Inc. , P.O. Box 35012, Washington, D.C. 20013. 
Request the current copy of the World Population Data Sheet. The 
larger charts win have more impact with students, and it may be 
necessary to get only one chart for each five or six students. You 
will also need to duplicate the "ideas" handout if the students 
are going to indicate their own choices of activities to complete. 

Proceoure : 

K Hand out the chart. Ask students to locate the five largest 
countries in the world. Explain how to read the chart and 
%#hat the categories represent. This information is provided 
in the general notes on th# chart. 

2. Either identify some of the 3k activities and assign them to 
the students, or allow them to make their own choices or 
preferences. 



^ny of the suggestions for using the data come from ideas 
generated by teachers at a University of Denver High School Conference 
on Food and Population. 
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Evaluation ; 

Discuss the results of each group's work, using any one of the follow- 
ing formats: 

1. Have students report what information was learned by completing 
the statement, "I learned that 

2« Ask students to decide which of the activities provided them 
with the most new information. Share ideas with the entire 
group. 

3. Have students expiain how data are insufficient for grasping 
the entire picture of an issue. Which activity that was 
performed indicated this consideration the most vividly? 
Why? 
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IDEAS FOR USE OF WORLD POPULATION DATA SHEET 



K Hang it up and let students tell you what to do with It. 

2. Shade (color) the world map according to birth and death rates, 
or any other data on the chart. 

3. Given x amount of dollars, have students decide which country 
to aid and give reasons why based on the data sheet. 

4. Why are there no statistics in certain columns? 

5. List the 10 countries that have the highest and the 10 countries 
with the lowest growth rates. In groups , invest i gate cultural 
factors affecting this growth rate. 

6. Middle East ~ What does the information tell you about the present 
situation? 

7. Relate figures to environmental factors, colonial background, eneryy 
consumption, dominant r^^ligion, etc. 

8. By using the chart, students will be able to make a hypothesis 
about the relationship of population growth to per capita gross 
national product. 

9. Students could take information from the chart and transform it 
to a graph. 

10. Which countries will double in population first? Last? 

11. Which geographic region has the most people now? Which will 
have the most in 1985? 

12. Have students figure out five or ten ways in which they can 
categorize the data they have. For exan^le, the places I would 
not want to live in; the places that are like the United States. 

13. Can you identify the "developing" nations? What factors do you 
use to identify them? 

14. PoliticaPy, where are the most populous countries? Economically? 
Culturally? 

15- Are there any countries that have reached or are fast approaching 
zero population growth? Reasons? 

16. Find the "Vorst" place in the world to live. The "best" place. 

!7. Using the data, write a one«>page definition of the population 
"problem" that the vK>r\d is facing. 

18. Choose one country. Describe the quality of life there, using 

information from a Journal, short story, poem, cartoon, or drawing. 
^ P20 c 1977 CTIR 



19. Find descriptive pictures of one country that show some of its 
statistical data. 



20. Relationship of population numbers or GNP to physical size of 
a country. 

21. Space activity 

multiply people by birth rate and have students interact with 
the results 

first students occupy the total space in the room 

then with new statistics decrease space likewise to accommodate 

new statistics 

cor^tinue to decrease space by increasing population in terms of 
future population projections 
— ask students feelings on continued population/space relationship 
problems and prospects 

22« From data on the sheet, write a paper proving a certain point. 
Then, take the oppostie point of view and prove it from the data 
on the sheet. 

23. For countries, find out the average per capita income of the 
"haves'" and the ''have nots.** 

24. Which countries would food aid help the most? 




25* Is there any relationship between the population growth of a 
country and its form of government? 



26. By using a graph, make a comparison betweer any two factors you 
choose. 

27* Number of years to double populations *- activity designed tc find 
out how many countries of the world will have doubled their 
population by the time the student is 30 years old, 40, 50, or 75. 

28. Simulation idea — population or food conference using sections 
of the world or key countries. Every 10 minutes ■ 1 year* 
Compute changes in figures if no agreement is reached on 
population control measures. Goal Is to sense pressures to 
come to some decision, 

29. Identify a place you'd like to live in other than the United 
States, using data to describe the life you might have there. 
How would you view the United States from the country you choose? 

30. Choose five or six' regions. Have groups of students examine 
the data sheet and describe«^at iona] priorities as if they are 
the political leaders of that country. 
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Yo?j. are pregnant^ live in the follov^ing cities, and can buy an 
a I plane ticket with your per capita gross national product 
. ($1 goes 2 mllesX From each city, where can you go to intrease 
your child's life expectancy the most? 

Bras 11 la, Brazi 1 
Peking, China 
Calcutta, India 
Kabul, Afghanistan 
Niwot, Colorado 

What information Js included on the Data Sheet that is not 
Included in an almanac covering the same countries? 

Write to the Bureaj of Census to get the figures that would 
belong ^in each column for your state (Colorado, New Mexico, etc.). 

Donut activity 

1. From an almanac, cut out all the colored flags for each nation. 
(You will need two almanacs to get all flags.) Place a 
number on the back to help you Identify the country. 

2. Don't explain anything about the exercise. Tell the students 
to pick any flag. (Teacher usually "pulls" U,S. for self J 

Student registers nation, is given population and rate of 
growth (not per capita income). They are assigned the task 
of getting certain information about the nation, then 
predicting what the future of the nation is. 

Teacher (later that day) records per capita income for 
each nation, then totals all P.C.I. Buy one donut for each 
$1,000 P.C.I. _^ ^ 

(Example: $24,000 . 24.6 or 25 donuts) 

5. Next day, seat students* by continent. Call each student 
forward, tell him of 1 donut per $1,000, then give him his 
"share" of the world's wealth (e.g. $120 gets 1/8 donut). 
A variation is to use "high quality" donuts for the U.S. 
and Europe, '^nedium quality", for some other ($500-$2,000 
P»,C. I.), and "plain donuts" for underdeveloped nations. 
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Demographic Date- 



Estimating; Population t>f World and Individual 
Countries for Mfd*1975 



For aJmost all countries, ihc midyear 1 975 
esttnuies presented here were derived from the 
midyear I*>74 Covcmmeni or United Nations' 
estimate for llui ct^untry. That estimate was pro- 
jected to midyear !V>75 by applying whai wai con- 
sudcicd lu be an appropriate growth rate for the 
l-ycar periiHl. In most instances the growth rate used 
was tfiai exjKrienccd by the country in the 1^73-74 
or tlic 1*1^72.74 periods or thai is implied for tlic 
l^>70-75 period by tfic United Naticns' nopularion 
piojecttons as assessed in 1973 (medium variant). 

OilK*r methods used In derive midyear I^>75 
jvipubtjon cshmates would usuaity rcsuh in different 
fipuro. On generally accepted method is to project 
the scparaie components of population clungc; 
that is. to apply fertility, mortaitty, and internatjonul 
migration assumptions to the latest age-sex distribu- 
tion- usually data derived from the latest census-. . 
Such longer range projections may very from the 1- 
year projections* presented here because of two 
prmcipat factors ()) whciher or not the 3974 Govern- 



ment or United Nations popuLiiion estimurcs jrc 
aeccpicd as valid; and (2) whether or not ilie 1^74 
estimates or the baie data for the projections inkc 
underenumeration into account: i.e., the popuLinjri 
totals arc increased on the basjs of knowlcJnc 
regarding the degree to whicli the ijicu .cnsu^ 
undcrenumcraied the popuLlion. Ahit. dillciciKcs lu 
timing and other factors may resuli in cs1jmu:cs 
which djlYer from those ulficjjlly actcpicd b> ilic 
various countries. 

It is not known whether ihe esiitnjies prcscnfL-J 
iKrre are closer to the actujf pi»puIjii<iiTs m 
varioa% a>untrics than tho\e which would icmiIi 
from the k>ngcr range component projc^nons ^ 
from other projection techniques. pjriiLuljrly iliosc 
based' on adj^:.icd totals and jgc-^rx Uistjihui mji)^ 
l! would be fonuiious if any cslnnalc now were in 
prove identical with the fmal official-fipurc wh.v: !l,c 
latter is known, but ii ]> bcheved liui the csni;);i!Ci 
given here by the Populanon Rclcrence Uurcju arc 
technically sound, although differnjg in some ejsc- 
with estimates from oiher sources. 



^ ^orld Population Growth ar^ Response: 1965-^975. A Decade of Global 
Act_i^ (Washington^ D.C.:^ Population Reference Bureau, 1976)^ pp^ 2A6-270. 
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Zero S-'opulatiosK Growth 

Since ilT csUblishinciH in !968. Zero Pupulahon 
GrowtJi, liic. (ZI*G) luis conducicJ and supported 
prugrams ol educaiiun and information "stressing ific 
need for achieving ^ero popglariqp growth in ilic 
United Slates and elsewhere as soon as possible." By 
mid- 1975, ZPC had a nationwide mcmbcrsJiip of 
about 10,000 and a network of 100 chapters. It is the 
only registered national population lobby. 

In liic spring of 1975. liic organization rcjlTirnicd 
hs lonji^standing mtcrcstsin pioi.iotinj; snuli laniiijcs, 
tnijiroving birth conliol oplitins, picscrving iiic riglu 
^to select abortion, and reducing nninigralion to the 
United Stales. At the same time, it lus stepped up 
attention to popuiuiioit distribution. and per Capiij 
consumption of naturjl resources. ZJ*G is currciiily 
pxwtjg detailed consideration lo the possible com* 
pc>ncnts of a comprehensive U.S, policy on popula- 
tion si/c and distribution. 

Combining these new initiatives with iradiiionjl 
L'oncCMiN, /l*G IS picscntly working to foster pttbiic 
jitiitKK> MipjiiMtivc i>r Mjuil ijimhcN. chilti-frcc 
SimpLs. tcit*'::y control. iH»piibtii>n siabili/ijtiott. 
ptoviMon of Icniliiy cimno! services lo all peiM)ns. 
icductK^n in levels ol iecn*j^c picj:iunLy, U.S. assist- 
ance ti»r lertiiity-ci»nliol piojrrunis m oilier njtioiis 
ani! lor sljbiltMUoti of tlie woiid ixipitlation. AH* :s 
jIm> wi»ikinj! lo Inwoi levels of jvr capita rcsc»urcc 
ciMtsiiniptuMi in ihe United Stales and to siininijic 



sicwjrdship of US. land resources and JcsircJ |v>i.. 
cics.in growih-dctcrmmani fields suvli ujns;>,»rtj. 
lion and other public faaliiics. 

ZJ*C JSSigns top priority m cJucjIkju.:! v^i»;k^ ni 
public offieijls and lit hrojd public cJu^u'i iti 
population iiuttcis tlifough news mcJig iis luv^v 
letter, special studies jnd rcpuiis. and wurk wi;'. ^ 
spcciji correspondence group. 

lis school-orienicd roic is one ot'-euvo;;; ju'im^- 
school sysicr.is regional and Slate JcvcK u» j^r') 
modern p^ipuiuLion education concepts ]lc.!\;iv in- 
volved in pjs! years with the dcvcIopmciM of p^.p.il.j 
lion educjlioii nulcruls and cuiruuij li-r ii^c <>:» ih- 
Nalton's schtH)ls. Zl*(> bus rcwcinlv JcluIclI ih.i: i: 
should now conccniraic on ilie inij)icinenijt u! 
such materuds and curricula 

Note: // /V ri'cui*nizcJ thuL tfi uddiivfr, tin 
orxanizaHnns Jiwus\c'J af?<nx\ Murcs nf nffu r in^Hfii 
(itfns anU of^anizafKms m the Usiuvd Sfjtc. jnj 
dsc'idnrc throuf^htna rhc wn/rlJ a!\»* liaic 
Qtfcnfiati In /x/puUificiii matters durttit: the o 
(JccaJc. The ahavv (icu.npti,*tn nnvr the '^^>v:,. 
vcw/uw/^f 'V sudr aetivilie^i ti}r whtrfi injnrruaih*h 
has hccn ui'aiiuhlc Ut the htfUilato »n /U f'-n tu i 
Bureau. Of spceia! nutv have i^trn (he aijiviiie\ <ij 
many US, iwivcrsinc^ and eallegei in the area 
i»puhiiun snuhesand iechnkal assi^ta^u e. A tuitnin r 
iif farefiin or^afH2iJtu/n\ and ]tninJattf»n\, ttulnJu:'^ 
fJie Cedtfttdm Fhm. a!sf* luive reni/ered vuhtahu 
assniance u* ptipulatuni pn/granix Unrin;^ /he deiuJc 
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WORLD POPULATION DATA' 



Estimated 
pupulj- 

iuly I , 

Rcfion iDd country 1975 

Thousands 

%6tld 3.947,039 

Nonhcm America 7'^6,S52 

BcrmiKb 55 

Canada 22.8 H 

<*ri.x*nli nd 50 

St. IVrrc and Miquclon . . 5 
Ufiitvd Si J ICS 

iiJh:'5ii Si.itVN jiul till- 



Births 

pur 
1,000 
pupub- 
lion 2 



Deaths 
per 
1. 000 
popub* 



Kjtc of 
naturjl 
increase 



Utlin Atm-rKj 

(MjiuUchI) • - • 

Arpvniinj 

Bch7c 

bollVLl 

Bfj7ll 

(hiK- 

CoJonihui 

C'ovl^ H.iC^ .... 
I i uadtu . . . 4 . . 

M SulvjJur .... 

I tcikH < tuuiia . . 
(•u.jtctujL> .... 

Gtiyanj 

iloudiirjx 

Mt:\tc«t 

Ntcjrai'ii.i 

Paiutiu 

ruruitui ( ufvjl /oiH- 

?*jra):u.i> 

fVm 

Sutltl.lfl! 

I^ru^u.i3 

Vciu:/ui*lu .... 



29(L27| 

25.376 
139 
5.612 
107.162 
10..'i85 
22.273 
l.*>67 
6.716 
4.099 

55 
5.5(>9 ^ 

786 
2.747 
60 J 52 
2.153 

I.66H 
4n 
2.54 7 
J5.5IO 
416 
2.764 
11.^93 



Number 
30 

15 

19 
15 
20 
30 



15 



3K 

22 
39 
44 

37 
28 
41 
28 
42 

4f! 

2( 

37 

43 

36 

40 

46 

48 

7\ 

\^ 

4(J 

41 

4] 

21 

36 



Number 
12 



7 
7 
6 
13 



Ptrceni 
1.8 

06 

1.2 
0,8 
1.4 
1.7 



0.6 



9 


2.V 


9 


1.3 


5 


3.4 


18 


2 6 


9 


2.R 


8 


S] 9 


9 


3.2 


5 


2.3 


Ml 


3-2 


8 


3.2 


6 


i.4 


9 


2.K 


15 


2 « 


6 


3.0 


14 


3.5 


8 




14 


3.4 


5 


2.6 




^\\ 


9 


."^.1 


12 


2.9 


7 


3.4 


10 


M 


7 


2.9 



Time to 
double 
populj- 
tion3 



Years 
38 

116 

58 
87 
50 
4) 



1 16 



53 

20 

27 

25 

36 

22 

30 

22 

22 

5U 

25 

25 

23 

20 

18 

20 

27 

63 
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24 
20 
63 
24 



Popul.j- 
liun 
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age 15 
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36 

27 

30 
29 
43 
32 



27 



42 

29 
49 
43 
42 

39 
46 
42 
47 

46 

27 
3h 
44 
44 
47 
46 
48 
43 
32 
45 
44 

28 
44 



Life 
expect- 

jncy 
at birth 



Url. m 
populj- 
liun 



Years 
59 



69 
73 
61 
NA 



71 



62 

68 
NA 
47- 
61 
63 

f ; 
( 

58 
NA 
N \ 
53 
68 
54 
63 
53 
66 
NA 
62 
56 
66 
^f, 

65 
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tfoH tl rofPiihilioii Diilii- I ')6!i mill 1975 Coiiip ind 

Deaths Raicof Tun.' 

Biftl» per 1.000 pci 1.000 natural lodoui.k 

popubfon. July 1 popubl.on popula.mn .ncrcuw po,.uU„on: ( .M' pa 

: '^6^ '965 19742 1965 ,97^2 |96S 1974: |96S 197.;.' ,^(,5 197; 

3.289,308 3.947.039 34 30 15 12 1.9 18 36 yi 9;,, 1.25, , 

Northern AmcTic ... 214.073 236.552 20 15 9 9 *1.0 0 6 69 1,6 4.9.,. b.l.'o 

Latin Anknc 241.078 317.083 39 37 II 9 2.B 2 8 25 25 5^,, 7-,, 

218.998 290.271 39 38 II 9 2 8 2 9 ^4 i,, 

Caribbean Isbml. .. . 22.0SO. 36.812 36 31 10 9 2.6 2 2 27 32 5u> 7m! 

"^•''^ '8 16 9 10 0.9 0.6 77 116 1.^).. 3. 

278.176 365.003 48 47 23 " 21 2.5 2.6 28 27 .V^- 1 . 

'26.27(. 163.536 42 41 16_^ • |4 2.6 "2.6 2" 2- 7,,, 

J*'"""^^" 635.21(1 799.K8b 44 38 20 16 2.4 2 2 29 32 11- 1^., 

S..utt. I^MA^ „ 247.911 319.281 44 38 18 15 2.6 ^2 4 27 2*) 14- 

S"-"^' ;.0O5.7*7 .J 15 9 IS |7 38 41 y... 

l^-^" 21.:,N :■: 22 .. ,0 1,4 50 5h 2.0'.M 3.,,. 

^lltscd on ihc rjtc of njiurjl incicjsc shown jn^ *JTiir;^ no cii*.T;:v itic ulc. 
^IJjtj refer tn 1 973. 1974. or !o ihc J97i:~'5 pcrju. 

^lor the Cominumvi couniricv and iornc.rly jll " t r; - v. : ; -..pubtior.^ of J.^x^h...) I m:M.on. ihc.vunuio vvrr. d - ,1 i v .^-.^ - 
Hu- jn»u;ir m!c ior jh.- 1965-72 pcr.au o the 19" r.j!: 1 ^curr. were p.hhJKuJ m the IVt-^ v-diiiun o, ih. it^.r/; y; t" 

Popuhl^m. iUr Capita n^Mjiut and (;ro^.th Ha:'-^ i97. ■ .n- »n ^rkct pr.L.^ ^nj .,r. Ik.sl-J on u nu.li.v 3U..,.d - , 

OM»vcr: tl.MticMK iurriiu -ix U»ifoIl.irv I ihc tlh ^nnj: LX^unrrKV. i:ic ft^iur^.-r ^rc m l973conxijnJ JoIi.,r aIUIVJ^cn!^ 

*l>iilrr\*niv iliic to rtuiiulink* %>t hirrh jr>vl UiMlh r.. 

N \iiu,K-M,r*Vuv: Omwii hi Nc.ir lusi vciJftm o< ^r.»rSi! rofHiLiiion n.r ... Mjpc 269. jml tn.lu^Us <.v,.r6(' !iUiMH m Am..iu I n I: > , 

.^I \cIii»Kn p*»pul.nh>n Ijiypi. Uiowri m Nvjr s*.\ i:ijn »ji i*'i>^o/ roftuianoit Data, pjjzc 269. Sec trxi 
I \iliulr • i;rcv\L» j\ I uro|H*jri. 1975 loid) for Nc.rr I^^, j\ |] 7..^ iPilliuiv 

jvcwjio ttir tla- iountrii N uiihin cjch rv j:h»ii lor wliuh UuU jrc jvjjjjhli- or ;.<tirnatL^ were dcrivotl 
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Title: LIMITS* 



Introduction; 



Space on this earth is limited. It is finite. The number oi people 
who can live on this earth is determined by many factors, such as food, 
land, water, and quality of air. But there is a limit somewhere to 
that number. This exercise helps students understand that there are 
finite boundaries to most situations, and these Irmits depend upon 
our assumptions. This activity will illustrate that available 
space in which to fit things is finite. The examples show the 
difficulty of predicting exact limits, even though we know that 
ultimate limits exist. There is a finite surface area available to 
hold a given p>opulation. The maximum population cannot be determined 
exactly, but there ^Ts a maximum. 

Objectives : 

To utilize math skiliS to calculate the maximum numL^er of inanimjte 
objects which can fit into a given space. 

To^ecognize that the maximum number of animate and inanimate objects 
which can live in a space depends upon complex assumptions. 

To distinguish between maximum possible and desi rable population size. 
Grade Level ; 

Time ; one 50-minute class period 

Materials : Copies of "Limits Problems" for each student 
Procedure ; 

1. Tell the students that you would like them to work some puzzle 
problems which involve calculating how many objects will fit 

Into certain spaces. Hand out the Limits Problems and let students 
work on them for 15-20 minutes, 

2, Discuss the work the class has done* 



^Adapted from an activity In An introduction to Population, 
r-Jir> Environment, and Society by Lawrence Schaefer (New Haven, Conn: 
fcKJC E-P Education Services, 1972). p27 



3. What is the difference between the maximum poss ible amount 
that a space can hold, and the des i red population of objects 
for that space? In which of the situations students worked on 
%^ld they feel it is desirable to have less than maximum occupation? 

k. What factors would students consider In determining the des I rable 
number of people for the world (nation, town)? What factors 
%ou1d students consider in determinin9 the maximum human popula - 
tion possible for the world (nation, town)? What are the simi- 
larities and differences in the two lists? 

Further Suggestions : 

1. In conjunction with Step ^, have students break into groups and 
list the factors which also work to establish limits on des i rable 
occupation for given areas, e.g. environmental factors and 
terrain. Are lintits established by these factors as well as by 
the consideration of sheer space availability? 

2. Have students thrnk of other problems that deal with putting some- 
thing into a particular space. Print these, end let students 
work on them for credit, or as a contest activity. 
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LIMITS PROBLEMS 



How many shoe boxes (1/2 ft. x I f t . ) wi 1 1 f i t into a steamer 
trunk (3 ft. x 3 ft. x 5 ft.)? 

Answer: volume of shoe box v ■ I x w x h ■ 1/6 ft. 3 
volume of steamer trunk v ■ ^f5 ft. 3 

# of objects ■ volume of large area ^ kS ft. 3 

volume of single object 1/6 ft.3/box 

■ 270 boxes, an exact number 

How many cars can fit on a parking lot (300 ft. x 150)? 

Answer: Some possible assumptions: Car size? 

Do you leave aisles? 
How many levels? 
A student can make anv assumptions for car size — 
for 7» X 12* and nc aisles 
area car — 84 ft.2/car 
area lot — 45,000 ft. 2 

# of cars r 45.000 ft ,2 . 525 cars 

84 ft.2/car range 300 - 1,000 cars 

There is more tl.an one reasor ble answer. 

How many houses will fit on 100 acres of land? 

Answer: Possible assumptions: number of streets 

open spaces 
recreat ion areas 
number of houses per acre 
Assume - 1 house occupies 1/4 acre 
Answer: 400 houses maximum 

Assume - 1 hoitse occupies 2 acres 
Answer: 50 houses maximum 

How many people can live in your apartment or home? 

Answer: Assumptions: nationality 

size of home 
number of bedroo^is 

how long will they stay • a weekend or year? 
zoning 

Rcnge: 2-50 
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How they make their choice? 
Did they need privacy? 
Did they need room to feed people? 
Did they need recreation area? 
Dtd they need einpty space? 

5. How many students will your classrooffi hold? Cofnfortabl y? 

Answer: Value Judgement: 15 - 30 students 

A teacher may relate the students' answer to population 
growth later. As population grows either more classrooms 
must be built or more students must go in each classroorn. 
Do the students feel a small class size maximizes learn- 
ing? What effect does a largf; class have on learning? 

6. What IS the maximum number of people that can live in your city 
or town? 




Discuss: 



Answer: Open ended. Emphasize the difficulty of predicting s 
maximum population for such a large area. The class 
should realize that, even though the limit cannot be exactly 
predicted, a finite limit exists on the number of 
people that can be accomimodated. Discuss the importance 
of resources such as food and water. Have the class 
distinguish between absolute limits and desirable numbers. 

Optional: 

7* How many fish can live in a 20 gallon aquarium? 

Answer: Assumption: size of aquarium 

s ize of fish 
type of fish 

oxygen source - plants or mechanical? 

No correct answer. Allow discussion to include need 
for life support, e.g. food, oxygen, spawning ^rea, 
waste removal. 



Generally* goldfish need I gallon of water for everv 
2 1/2 inches of body. 

8. How many people will frt in « car? 



ERIC 



Answer: Assumption: size of car 

size of people T \^ 

Range: 2-9 people 

9. How many cows can live in a 2 acre pasture? 

Answer: On Western grassland, each cow needs approximately 

5 acres for grozing. If a fanner provides food frun 
an external source, mere cattle can be accoorodoted 
in a smaller area, e.g. feedlots. In a feedlot, 100/ 
300 cattle/acre. 
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LIMITS PROBLEMS 

Hotf many shoe boxes (1/2 x 1/3 x l ft*) will fit into a steamer 
trunk (3 ft, x 3 ft, x 5 ftj? 

How many cars can fit on a parking lot (300 ft. x 150 ft.)? 

How many houses will fit on 100 acres of land? 

Ho^ many people can live in your apartment or hofne? 

How many students will your classroom hold? Comfortably? 

What is the maximum number of people that can live in your 
ci ty or town? 
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EXPONENTIAL GROWTH 



If our appetite for energy continues to grow ct 3% per year, 
our energy requirements will double in the next 26 years. Said 
another way, we will have to find as much energy in the next 2b 
years as we have used throughout our entire history. Doubling 
anything repeatedly can yield staggering results. Imagine 
doubling your weight every 25 years from your present age. By 
the time you were S0» you'd weigh 600 pounds! At 30 you'd weigh 
150 pounds, at 31. 154.5 pounds, at 40 ycVd be obese, at 50 
you'd have to have special chairs and cars, and by 60 you d be 
on the 6 o'clock news ! 

This packet deals with the concept of exponential growth in a 
way that will help students understand the choices concerning 
energy, population, and environment that will shape their future. 
These topics involve very large numbers, so the first lesson gives 
students a "feel" for large numbers. 

ExponenMal growth in our world is driven by population and in 
tne US. by per capita consumption. The quantities describing 
these two forces are doubling at a fixed rate. T-is is a con- 
sequence of exponential growth. Repeated doubling within a 
finite world leads to exhaustion of resources. ne concept ot 
finiteness is an integral part of growth on this planet. 

The consequences of growth are bringing changes to our cities 
and communities. These local changes are but extensions o. 
Global changes that can't be ignored. Examining priorities ar,C 
the dimensions of the quality of life always accompanies change. 
Awareness of alternatives is a prerequisite for responsible 
decision-making. This packet gives the students some material 
to get the process started. 

Bringing future conr.equences to bear on the present is a job 
that takes time and effort. It is the job of teachers and 
leaders. The job requires that we reveal the immense burden 
without depressing the spirit. 



Experimental material developed for the Project for an Enej::£ji 
Enriched Curricul um , National Science Teachers Association, 
3oul4er, Colorado, 1978. 
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ACTIVITY title: QUICK HITTERS 



These "Quick Hitters" introduce the topic of exponential growth. 
They are designed to arouse curiosity in the dynamics of expon- 
>entidl growth. From one or more of these motivational activities 
the students can then progress into a more detailed look at the 
characteristics of exponential growth. 



Material s : Copies of student hand-outs ('^iddles) 
A rie ro ' s Rev/ard 
Multiplying By Division 
Save the Li ly Pond 
A Fool ish son? 
Want to Buy My Chessboard? 



Procedure : 

1. Begin the lesson wit^: a fun activity which presents stuiipnts 
with a series of riddles. Each riddle demonstrates the point 
that when things grow exponentially, enormous increases in 
resources a^e consumed in a ve"*y short time. 

2. Divide the class into four groups. Distribute one riddle to 
each group. Allow 10 minutes for a g^roup to solve a riddle. 
Then set up a system of group rotati/O^n that will give the 
rest of the cl^ss an opportunity to solve each riddle. Once 
groups have the answer ro their first riddle, they siiould be 
able to sol^e the others f ai rly qui ckly . They should also 
gain expertise in recognizing exponential growth as they 
attempt to ^ol^^ the riddles. 



OPTIONAL: At the teacher's discretion, brief grou: presentations 
can be giver to mal^e sure exponenti al growth is understood by 
all student.. _ _ 



Besides the data given in the riddles, what other things do 
students think grow exponentially? 

4. Close this Activity by asking students tc characterize 
exponen ti a 1 growth by completing the following sentence: 

"Exponential growth is ^ 



EXTENDED ACTlvHlES: As a follow-up activity, ask students to 
write their own riddles, including illustrations and try to 
"stunip" the rest of the class,^ , 
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A HERO'S REWARD 



The king of an ancient country was bored with his court jester. 
He offered a reward to anyone who could provide him with some 
new entertainment. The reward could be anything the entertainer 
asked. 

Aft-r several months a pauper arrived at the castle. He taught 
the king to play a new game, chess. The king lUed this new 
game. When it came time for the pauper to leave the kingdom, 
the king asked him what he would like as his reward. 

"My needs are simple." said the pauper. "If you will give me 
as much wheat as will go on this chessboard in a certain c-der, 
I will be happy." 

"What do you mean?" questioned the king. "Wheat on a chess- 
board is ALL you want?" You've entertained me mo^e than any of 
my jesters. Surely you deserve more-- much more. 

"Thank you, kind king. But if you will place o% jrain of wheat 
on the first square, two on the second, four on the th^^d, eignt 
on the fourth square, and so on, the amount being doubled each 
time, I will be quite content." 

Again the king protested. This just wasn't enough for all the 
pauper had done for him. 

"You gave me your word, king! You promised I could have what 
I asked!" said the pauper. 

And so the king agreed. He ordered his officials to bring him 
a sack of wheat. 



L 



How much wheat did the pauper receive? 
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MULTIPLYIiMG BY DIVISION 



Bacteria multiply by division (pretty odd» huh?) so that one 
bacteriu becomes 2, the two divide to 5ive 4, the 4 divide to 
give 8 and so on. For a certain strain of bacteria the time for 
this division process is one minute. If you put one bacterium 
in a bottle at 11:00 AM, by noon the entire bottle will be full. 



1. 
2. 

3. 



4. 



When was the bottle half-full? 



I f you were an 
time would you 



average bacterium in this bottle, at what 
first realize that you were running out of 



s pace? 



Suppose that at 11:58 some farsighted bacteria realize that 
they are running out of space in the bottle* So they launch 
a search for new bottles*. They look far and wide. Finally 
offshore in the Arctic Ocean they find three new enipty bottles, 
Great sighs of relief come from all the bacteria. This number 
if t h ree t i mes the number of bottles that they've ever known. 
Surely, their sp^ce problems are over. 

Are the bacteria's space problems ended? Since their space 
resources have quadrupled, how long can their growth continue? 



SAVE THE LILY POND 

Suppose you own a pond on which a water lily is growing. The 
lily doubles in size each day. If the lily were allowed to grow 
unchecked, it would completely cover the pond in 30 days, chcking 
off the other forms of life in the water. For a long time the 
lily plant seems small and you decide not to v/orry about cutting 
it back until it covers half the pond. On what day will thai be? 



A FOOLISH SOiN? 



A father complained that his son's allowance of $5.00 
was too much. The son replied, "Okay, Dad. How about 
give me a penny for the first day of the month, 2C for the 
4C for the next, 8t for the next, and so on for every day 
month . " 
sented. 



per wee< 
this? You 
next, 
^ the 



The f ather , th i nki ng he had a foolish son, readib ^o^^ 



EKLC 



Who, indeed, was the more clever? 
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TEACHER EXPLANATIONS; 



A HERO'S REWARD: How much wheat' does the "pauper" receive from 
the Ling? By following the pauper's instructions, you will hav,. 
2^3 ^ains on the 64th square (the last square on the chessboard) 
(and the total grains on the board will be one grain less than 2^4, 
How much wheat is 2^''? Simple arithmetic shows that is is approx- 
imately 500 times the current annual harvest of wheat in the 
ENTIRE WORLD. This amount is probably larger than all the wheat 
that has been harvested in the history of mankind. How did the 
pauper get this enormous number? He started with one grain of 
wheat and doubled it a mere 63 times. 



HULTIPLYI.NG By DIVISION? 

1. The bottle was half full at 11:59 AM. 

2. Ask students: At 11:55 AM, when the bottle was only 3^. filled 
and 97% empty, how niany of you would perceive that there was a 
space problem? 

3,4. With space resources quadrupled, the bacterium have two more 
doubling limes, or two minutes before they will run out of space. 
11:58 AM Bottle No. 1 is one-quarter full 
11:59 AM Bottle No. 1 is half-full 
12:00 NOOW Bottle No. 1 is full 
12:01 PM Bottles No. 1 and 2 are both full 
12:02 PM Bottles No. 1, 2, 3 and 4 are all full 

When things grow exponentially, enormous increases in resources 
are consumed in a very short time. 



SAVE THE LILY POND 

The answer to the problem is the 29th day. One t I-th day the 
lily would cover half the pond. You have one day to save the 
pond . 

An extension of the "Lily Pond Riddle": Distribute graph paper 
(4 to the -inch is best). Have students mark off a big square 
with 32 small squares on each side. This represents the pond. 
If the lisly plant would have complet ly filled this pond on tne 
30th day, how many of the small squares did it occupy on the 2Cth 
day? Have students guess before they begin to figure. 

The simplest way of arriving at a solution is to work backwards, 
like a time-lapse movie run in reverse. First divide the pond in 
half and label one half '30'. This is the position that was 
added on the thirtieth day. Then divide the remaining half in hair 
again and label one portion of the '29'. Continue in the same 
fashion, dividing the un 1 abel 1 ed ha 1 f of each segment in half 
again until you reach the number 21. The remaining portion will 
be a single square, the totoJ size of the plant on the 20tn day. 
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A Foolish 



Son? 



The 


son 




1 

X 


i/oy 


0 

Am 


Day 




Uay 


A 


Uaj 


«; 


Ucxy 


A 




7 

f 




8 


Day 


9 


Day 


10 


Day 


11 


Day 


12 


Day 


13 


Day 


14 


Day 


15 


Day 


16 



.01 
.02 
.04 
.08 
.16 
.32 
.64 
1.28 
2.56 
5.12 
10.24 
20.48 
40.96 
81.92 
163.84 
327.68 



Day 17 
Day 18 
Day 19 
Dav 20 
Dc.y 21 
Day 22 
Day 23 
Day 24 
Dav 25 
Day 26 
Day 27 
Dav 28 
Day 29 
Day 30 
Day 31 



1 
2 
5 
10 
20 
41 
83 
»167 
335 
671 
1,342 
2,684 
5.368 
10.737 



655.36 
.310.72 
.621.44 
.242.88 
,485. 76 
,971.52 
,943.04 
.386.08 
.088.64 
,544.32 
.088.64 
.177.28 
,354.56 
.709.12 
.418.24 



3. 



5. 



Want to buy My Chessboard ? 
(Optional Acttvity) 

Shov; stjdents a beautifu.l locking chess board if 
possible. If no - -s board is available a verbal 
description of & - y expensive sounding board will 

do. . ^ 

Offer to sell i- :q them for only 1 penny for the 
first square and keep doubling for each additional 



the fourth wi 1 1 



In otner words, the second square will cos 
third square will cost 4C , 
, etc. 

many want to buy a chessboard 



square . 
2c, the 

cost 8c, - - ^ ^ 

Ask how many want to buy a chessboard like the one 
described .at this cost, 'f any want to, then pass 
tnem the sales contract and have them sign it. 
Have thoss that respond (or the entire class) 
attempt to compute the cost. Before very lon.g the 
students realize due to the "expoential growth" 
pattern, the cost becomes prohibitive. The fifteenth 
square, for instance, costs $168.84. The twenty-first 
square will be over $10,000,00. There is a total of 
64 squares. 

Perhaps some students will want 
doubling until the 64th square, 
to have them dc it on their own 
quite an effort. The answer is_ 
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to continue the 
but you may want 
time. It will take 



SALES CONTRACT 
I do hereby agree to purchase the chessboard described 

by my teacher ' (name) on 

the date of witnessed 

by the students of the period class for the 

purchase price described below. 

Purchase pr5,ce: 

$ .01 for the first square 
-02 for the second square 
.04 for the third square 
.08 for the fourth square 

(double the pric^ for each consecutive souar 
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Title : POPULATION PROJECT I ONS^v 

Introduction: in th?$ activity, students use calculators to understand 
exponential growth and make simple population projections. 
Object tves : 

To help students understand exponent cal growth by using calculators. 
To make population projections with calculators. 
Grade Level : 6-12 

Time : One class period for every two worksheets attempted 

Materials : At least one standard calculator (pocket-type is fine) for 

every two or three students In you. class; copies of '*Calculat 
Population Growth" worksheet for each student. 

Procedure : 

!• Hand out the worksheets to students, 

2. Discuss the init?: . reading with the students after they have read it. 

3. Have students complete the worksheets. 



*ThI$ activity vm% developed fay John Masoncup. 



P39 



• 



CALCULATING POPULATION GROWTH 
Aspunptlons about Exponential Population Grov/th Rates 



Population gro%ifth Is exponent iaK Exponents are used fn mathematics 
as a shorthand to denote repeated noult ipl icat Ion. For example, in the 
number 10*, 7 is an exponent. The 7 means you pultlp y by 10 seven times: 
10x1 0x1 0x1 0x1 0x1 0x1 0« Population grows exponent laT ly because it i3 re- 
peatedly multiplied by a number called the growth rate . Thus, if a world 
population of 4 billion has a growth rate of 2% per year for 7 years, the 
population will be k (1.02)^ billion* 

The growth rate represents the net gain of people per year* Roughly 
speaking, the birth rate - the death rate « the growth rate* Thus, to 
iecraase the growth rate there must be a decrease in the btrth rate or an 
..iCrease In the death rate, or a combination of the two. People moving in 
and out by migration also have to be added anc jbtracted, but on a national 
Sasis the long-term effects of migration are usually less than those of 
births and deaths. 

The significant fact about exponential growth is that even small growth 
rates lead to a large overall growth in population. Further, the growth 
{$ much faster than you m!ght expect. For instance, it seems reasonable 
that with a growth rate of 2% the world population would double in fifty 
years to make a 100% increase. But In reality a growth rate of 2% causes 
a doubling of the population in only 35 years. This Is because exponent la 1 
growth is compounded much like compounded Interest in a bank account. 

A skeptic may well observe that thesp population projections may be 
true in theory, but that the predictions are not accurate because t^e 
growth rate will probably not remain constant. Such skepticism is well 
Justified because. In fact, population growth rates do vary depending on 
a variety of social and cultural factors; Are population projections 
therefore %«>rthless? Are the prophets of doom unduly alarming the public? 
Isn't It quite likely that the population wl 1 1 not grow as Tarqe as pre- 
dicted, and so there Is really nothing to get excited about? 

Remember, the growth rate will decline only if the birth rate is 
decireased or the death rate Is Increased. Thus, If we expect the growth 
rate to decline, are we anticipating a reduction In birth rate? If so, 
what policies are i^ow In affect or what social moverients are occurring that 
will decrease the birth rate? Or perhaps wesee trends that will lead to 
an Increase In the death rate^ The I nterpl^^y between a variety of factors 
influencing birth rates and di-t^ rates will cause the overall growth rate 
to vary. But even If the grov^r- late Is reduced, as long as it is greater 
than zero vie have not resolved L^ie conflict imposed by an exponentially 
growing population dependent upon linMved resources. We have simply 
bought some tlme.^ 1 

There Is also the question of lea<I time. If the leaders of a country 
decide to try to decrease the growth rate by decreasing the btrth rate, 
they will not be able to accomplish this overnight. It could take at least 



*Paul Ehrllch, The Population Bomb . Ballantine Books, New York, N,Y., 
1970t pp. 3^35. 
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m generation to effect the policies and for the reducrlon to have a signi* 
f leant effoct In leveling off the population growth, (To understand this 
effect better, run some experimental data \r Option 6 of the POPPAK com- 
puter program*) 

Sn conclusion, population projections cannot accurately tell us what 
the population will be In some future year because growth rates are neither 
constant nor perfectly predictable. But they can warn us of the worst 
possible consequences of continued growth at present rates or give us some 
Idea of the best possible outcome of reduced rates. And hopefully, such 
projections can stimulate discussion of the perplexing alternatives that 
must be considered among different methods of changing the growth rate* 



7*^ 
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CALCULATING POPULATION GRCMTH WORKSHEET #1 
Using « Calculator to Compute Population Growth 



To use % growth rates on a calculator, change the % to a decimal and add i. 
Cosnplete the table. 



X of growth rate decimal rate each year rrultiply by 

O *8% .008 1.008 

2) U5% .015 1.015 

3) 2.0% .02 1.02 

4) 3.4% 

5) 1% 

6) .5% 

7) 2.2% 

8) 3% 

9) 2.9% 
10) 1.7% 



To find the dcrjmal rate, take the % rate and move the decimal point 2 (two) 
places to the left. 




To find what number to multiply by, put a 1 in front of the decimal rate. 



If your calculator has a memory, store the rate you multiply by each year 
so you *«n't have to punch ft In each time. 

If your calculator has a % key^ you do not need to change the growth rate 

to a decimal. For instance, if the growth rate is 1.5%, enter the population 

and just punch + 1.5 % « for each year of growth. 



< 
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CALCULATING POPULATION GROWTH WORKSHEET ^2 
Projecting Population Growth with a Calculator 



ERIC 



In 1970 Mexico's population was 50.7 mlTIIon, and Its annual growth 
rate *as 3.^. If this tirowth rats stays the same, what will the popula- 
tion be In 2000? (3.4% - .03A Each year, multiply by I.03A.) 

Year Population Year Population 

1970 50.7 1986 

1971 50.7x1.034-52.4 1387 

1972 52.4x1.034-= 1988 

1973 1989 

1974 1990 

1975 1991 

1976 1992 

1977 1993 

1978 T994 

1979 1995 

1980 . 1996 

1981 1997 

1982 1998 

1983 1999 

1984 2000 
1985 

In 1976 the population of the U.S. = 220 mil Hon and the growth 
rate « 1.0%. Construct a similar population chart for the U.S. going to 

the year 2000. ♦ 



P43 

c 1977 CTIR 



"J 



CALCULATING POPUUTION GR(VTH WORKSHEET #2A 
Bar Graph for the Population Growth of Mexico 

your results on Worksheet #2 to construct a bar graph. 
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CALCULATING POPULATION GROWTH WORKSHEET #3 



The Population Race 

In 1970 Mexico's population vms 50.7 million and the growth rate was 
In that year, the populatJon of the U.S. was 206.2 and the growth 
rate was 1.0%. if the growth r^tes remain the same. In what year will 
the populatFon of Mexico surpass the population of the U.S.? 



Use two calcuiators, one for you and one for your partner. Calculate 

the growth of the U.S. while your partner calculates the growth of Mexico. 
After each calculation^ compare answers. Keep track of the number of 

multiplications needed before Mexico passes the U,S, Write the year, the 

futu-e population of Mexico in that year, and the po^^lation of the U.S. 
In that year. 

1) Number of years for Mexico to pass U.S. 



2} Year Mexico passes U.S. 

3) Population of Mexico 

4) Population of U.S. - 
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CALCULATING POPULATION GROWTH WORKSHEET #4 
Finding Doubling Times on a Calculator 

In 1976 the population of the world was 4 Wl Hon and the growth rate 
was 2%. If that growth rate continues, how many years will Ft take the 
%«orId's population to double? 

Enter I* on your calculator. Repeatedly multiply by 1.02. Count how 
many times you have to multiply to obtain 8 or more for your answer. 

Doubling time - years. 

OoubHr.j time depends on growth rate, not on population. Jn 1370 the 
growth rate of both Mexico and the Phlillppines was 3,£*%. How jnany years 
will It take for the population to double If the growth rate Is 3.4%? 

Enter 1 on your calculator. Repeatedly multiply by 1.034. Count how 
many times you have to multiply to obtain 2 or more for your answer. 

Doubling time ■ years. 

.Find the doubling times for the following g.owtr rates. 

Growth rate Doubl Inq time Growth rate Doubling time 

.5% 2.5%-. 

^.0°/= , ■ 3.0^1 

1.5% 3.5% 

2.0% 4.0% 
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Title ; GRAPHING POPULATION GROWTH 
Introduction: 



Why are many people ^^oncerned About population growth today? One reason is the: 
population grows exponentially. This activity demonstrates how a population grows 
regardless of the human population we consider. Students can learn about the grov;:h 
of a population by reading graphs. Making a graph on population growth for the nation 
and then comparing this growth to world population growth wil help students 
un*-' ^tand and read graphs and also understand the exponential nature of population 
growth. 

Objectives ; 

To make a live graph, given I'aw data. 

To compare the data a^ graph of U.S. population and their assigned country with a 
graph of world population.^ 

To figure the doubling t^nie of various populations, both animate and inanimate. 

Grade Level : 7 -42 

Time : One class period 

Materials : 

Duplicate two sheets of graph paper for each student. You may give the data for the 
graph on either a sep^^ate handout, an overhead transparency, or the chalkboard. 
Duplicate graph of World population Growth for students. 

Procedure ; 

1. Hand out graph paper, U.S. data, and data for the ? countries to students. 

2. Have students graph the data. 

3. Ask students why the curve rises sharply and qu.ckiy on the graph. 

4. Using the slide ot transparency of world population growth, explain the nature 
of exponential growth- Something that grows exponentially grows at a constant 
percejitage of t.he whde in a constant time period- It is useful to compare 
this idea to the interest collected at a bank or the doubling of a penny each 
day. it is also useful to think of exponential growth in terms of doubling time, 
or the time it taKes a growing quantity to double in size- The following chart 
applies to any quantity: 
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Doubling Time Chart 



GROWTH RATE 
% per year 



DOUBLING TIME 
years 



0.1 
0.5 
1.0 
2.0 

4.0 
5.0 
7.0 
10.0 



700 
140 
70 
35 
18 
14 
10 
7 



5. Hand out World Population Growth graph to students. Compare the world 
populatr-'- data sheet to the graph they drew for the United States. In what 
ways ar . they similar? In what ways are they different? 

Furt' r Suggestions : 

Get the population growth dati.of a town, country, or "state and graph it. Compare 
your graph to the graphs of other students. 
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WORLD POPULATIOW GROWTH 



(Graph adapted from %q Population Reference Bureau) 




DATA FOR GRAPHS 



United States Population 



1800 


5,300.000 


' . 1890 


63,0'J0,000 


1810 


7,200.000 


1900 


76,000,000 


1820 


9,600.000 


1910 


92,000,000 


1830 


12.900.000 


1920 


105,700, 000 


1840 - 


17,000.000 


1930 


122,800,000 


1850 


23,200.000 


1940 


131,700,000 


1860 


31,400.000 


195C 


151,300,000 


1870 


39,400,000 


1960 


179,300. 000 


1880 ' 


50,200,000 


1970 


203, 2 '^,000 



Data rounded off to nearest hundred thousand. 



0«ta tAken from World Almanac, 1973."^ , c 1977 CTIR> 
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Title : MODELING POPULATION GROWTH--.- 

Introduction : This exercise is designed to help the student understand 
exponential growth and doubling time when applied to human population. It 
explores huroan population growth in three situations: unrestricted exponen- 
tial growth, institution of a limited birth control program, and a zero 
pc:::^ulat ion growth plan. Additional information is given In the exercise 
to relp the student develop attitudes regarding the effects of population 
growth on the human condition. 
Ob ject i ve s: 

To demonstrate an undr ^standi ng of exponential growth and doubling time. 

To^ list several effects that exponential growth of the human population may 
have on the human condition. 

To operaie more effectively in a group situation. 

Grade Level : 5-12 

Time : Two to three class periods. 

Materials : Student handout which includes strucriors, charts for completion 
additional information concerr^ed with population growth, and 
questions for response. You will need 200 dice per group. One 
side of the dice should be blue, one side should be red, and one 
side should be black. The other three s'des can be white or 
blank. Cubes can be obtaineu from math jnd science catalogs or 
cut for you in the shop. 

Procedu re : 

1. /ide the class into groups of four to six. Do not explain the reason 
. Dr the exercise to the students. Allow the students to reach their own 
conclusions. Hand out the student exercise sheets and the cans of dice. 
Go over the directions with the students and then let each group operate 
6 5 much as possible on their own. 

2 After the students have collected the data on their charts, they may 
transfer this information onto graphs if you wish. 

3- l-^ a class discussion, allow the groups to compare their results. 



--•^Adep.-. froQ an activity developed by Johr. Christiansen and John 
C rouch . 
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4. During tite class discussion^ raise questions of the following nature: 
a. What did you learn from this exercise? 
b* Whlch^ j^pu lotion plan had the greatest appeal to you? 
c* Which population plan has operated during most of man's h' 

How often did your population double and how often do ycu 

it to double under each population plan? 
c* Coiment on the following: "If we solve the population probic::..!, 

we will have a chance at solving all other problems. If we don't 

solve the population problem, none of the ottiers will matter,*' Do 

you agree with this statement? Why or why not? 



\ 
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MODELING POPULATION GROWTH 



9 

NAME 

Introduction: 



In this experiment you will use dice to model population growth. 
Each die represents a person. Each throw of the dice represents a 
year. A blue or a red represents the birth of a child, so ec rh time 
one of them comes up, add a die to the population. If a black comes 
up, a death has occurred, o remove it from the population* Hence 
you are modeling a situation where the birth rate is twice the 
death rate. You also have a population growth rate of 1/6 or about 
17%. 

Procedure : 

PART A: Unrestricted Exponential Growth 

Put 6 ordinary dice into a container (Adam, Eve, Cain, Abel, Sally 
and Alice). Shake the container and dump the contents out onto a 
smooth, hard floor- Remote and count all the black sides that appear. 
A "black" is analogous to a death. Record the number of deaths on 

•the chart, ' Coimt up all the reds and blues that appear. Since they 
correspond to birth, add a die for each of them. Then fill in the 
required information in the char:. Repeat the above procedure until 
the total populacion exceeds 2C people. 

PArw B: The Effect of Instituting a Limited Birth Control Progran: 

Return to the population you had after 10 years had passed. Put that 
many dice into the can. But new introduce a limited birth control 
program. This will be modeled by saying that a blue represents a 
birth, as before, and so does every other red- However, the remaining 
half of the red represent women who are on bir^h control and so 
a birth has beer prevented. If an odd number of reds come up, round 
ot^ in favor of a birt'^^ half oi the time, and in favor of a reverted 
birth in the other half of the cases. Model this situation for ' . 
years 21 through 30. You have essentially cut ' *e population growth 
rate from 17% to S%. 

PART C: The Zero PopuIat;Lon Growth (ZPG; Plan 

Return to the populati:>n you had after 10 years h^d passed. Put that 
many dice into the can. But nov introduce a large scale birth control 

• program. This will be modeled by saying that gj^i the reds repre.sent 
women using effective birth control techniques or women married to 
men using effective birth control techniques- Hence, a black repre- 
sents a deaths a blue represents a births and a red represents a 




vented birth. Model this situation for the years 10-20, 
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^DELING POPULATION GROWTH 
Gr^P^^^nd conclusions: 

PART A: Unrestricted Exponential Growth 

^'sq your data to plot graphs of: 

1' Population vs. Time (years) 

a* plot first on ord:.nary graph paper 
b. plot again on semi^log paper 

2- Population Growth Rate vs. Time (years) ^ 

Population Growth Rate vs. population 

^^mine each graph and write a conclusioii for each one 

PAKT B: fjry^Q Effect of Instituting a Limited Birth Control Program 
U3e your new data to plot graphs of: 

3-- Population vs. Time, 0-30 years; (ordinary graph paper) 

2- Population vs. Time, D-3 0 years. (semi-log graph paper) 

Examine each graph, compare them to the Population vs. Time 
^^^lihs in Part A, and then write a conclusion. 

PARI" C: -The Zero Populat:cn Growth (Z?G) Plan 

^se your new data to plot graphs of: 

Population vs. Time, 0-30 years. (ordinary graph paper) 

2' Population vs. Time, 0-30 years. (semi-log graph paper) 

^'^^'ine each graph, compare them to t.he Population vs. Time graphs 
f^i-ts A and B, and then write a conclusion. 
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Data: 

PAAT As Unrestricted Exponential Growth 



\ Throw 
No. 
(Year) 


Number of 
Births 


Number of 
Deaths 
(Nd) 




Number of 

Dice 
(population) 

GROWTH 


POPULATION GROWTH 
RATE 

._4_N =^ Nj-^ _ people 
t 1 year 












RATK 






0 
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0% 
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Data : 

PART B: The Effect of Instituting a Limited Birth Contro: Program 



r— 

{ Throw 

1 No* 


Number of 
Births 


Nujnber of 
Deaths 
(N^) 


Number of 

Dice 
(E>opulation) 


Population Growth Rate 
AN N-u — N-3 _ d^od1<=* 
^t 2 year 
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• Da t a : 
PART C: The Zero Population Growth (ZPG) Plan 



■ ' ■ 

Throw 
No. 
(year ) 


Number of 
Births 


Number of 
Deaths 


Number of 

Dice 
(population) 


Population Growth Rate 
AN = N-h Nri _ peoDle 
^t 1 year 
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Title : Factors Affecting Overpopulation Other Than Birth (Mary Lou Mohlcr) 
Introduction : 

Changes in society, medical advances and laws* such as abortio.^ la.:s, 
na*^e affected population* Students need to be aware that the probleni 
lies not only in the birth factor. 

' LESSON OBJECTIVES : 

After completing this activity* the students should be able to: 

1. Identify various factors that affect population. 

2- Be aware that popu'tation is interrelated with many other areas 
of society. 

MECHAr;iCS : 

'I ime: One class period. 

ACTIVITY : 

1. Students can work in groups and brainstorm factors in society 
that either affect population by increasing it or cecreasinq 

it. ~ . 

2. If students have difficulty, you might suggest some to get 
them started (famine, improved medical techniques, educaticn)- 
Then discuss as a total group making a class composite. 

3. The students might then make 2 lists frcm the one. The first 
list being factors man has no control ever, the second being 
those factors man does have control over. 

The lists should include such items as: 

immigration 

flood 

famine 

drought 

disease 

medical advances 
abortion laws 

laws allowing -life sustaining units to be shut off (or 
not) 

longer lifr span due zj improved nutrition 
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Title : Factors Influencing Populatio.i Growth- ^"^^'iP^^d f'^^^ Ir.ter- 
com #''8 by Richard Schweissing) 

Introduction : Adults the world over—rich or f . ^ducat<^a or 
illiterate, urban or rural— know where babi^^s ^^^e^^o^r^, ^^6 they 
)cna.^ something about the personal consequences ^^ Jlvi^^/^^^^ 
children even if they have not considered t^^ ^ ^^^l< in^pi^^at ion: 
in terms of population growth. In r,pito of "^^^n ^ f^"^^^^ ' ^' 

programs in some countries with rnpjc] popul^J^i^^,^ ^^th, he 
change to smaller families is very slow or nonl ^i^ti^nt . f-or ex- 
ample, India began a massive family planning ^n^''^'^ ove? twenty 
years ago. The effort was expanded in 1965- ^.^I'-y ^ rate 
nevertheless, has shown only a very nominal ^^^s!^^^ - 
experts, then, must begin to look for other ^e^p^^I v^^V ^^^^ hxt-r. 
rates persist. This activity is designed t^ ^^a?^! s^'^^^^l factors 
which influence birth rates and possibly of^er ^te^^^gtave plan? 
which will encourage reduced family sizes. 

• Interdependence and percept ion/miboercg Rt./^ conceptr- 
developed in this exercise. By looking a-^- o^^^re fc 




be po< 

between a wnu^e ycunui. wi. i.a<^^^j.^ ..w^-. - g 

This activity is data oriented and recj^ir^ Pj^ti^^P^^^^^ 
draw conclusions about birthrates from data Pi v^-,^^ 
chc—t which considers such factors as religion ^^^^i^ ' ^^ jcataor., 
income and government programs . n\ i , 

The leader would find it useful to rea'S ^^gic i^terati^re 

on attitudes of peasants in underdeveloped ^^'-''i^""^ tov^^cS -r9e 
families as a background to leading the discus n- 



e 



Lesson Objectives : i^i x ' v. 

After completing this exercise each ir.div> v^^l 

1. P.cod and under st^^nd a simple data chart ^^^i^^ P^^pUla^ion - 

2. " List and explain why ?ome factors used ^ '^hs^^ >nfiuer.ce 

growth rates. j^^E^v tv ou-i -5 

3. Suggest some policies governments might ^"^^ ^ 
indirectly encourage reduced population aq\^'^ , 

4. Suggest "social changes within a country ^>"> - ^u>^ '^"^'^ 
reduced population growth. 

Mechani cs : 

Teaching Time: Cne hour , . 

Materials: Copies of the Growth Rate C^a^^ i^^^ach^'^) for each 
individual. 
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Procedure: 




1. List six factors that influence population gH'owth on cnal*<t>°®'""' ^^^^ Handout) 

» the number of children 
What effect might each have on a family's decision aboJt ^" 

to have? 

2. Rank order the factors according to their influence on pop^^^^^° grrowth. 

„ ^ . ,c neadine-s How could 

3. Pass out Growth Rate Chart. Discuss meanings of varioiJ^ .g^j to c^rowth rair'' 
each effect growth? What factors seem most closely '"^'^^th whsr^vou decided 



4. 



Which seems to have little relationship? t>oe;- this agree 
before seeing the chart? 

Brainstorm what might be done to reduce population ^^''^I'Vs ^betuJr ^medrca^ 
countries. Best suggestions should include old-age P^^^ made a^^- f em ic 
care, education, etc. After these sufgestions have ^^'^ 
discuss which are most likely to be achieved and why. 

5. Have st jdents make a growth rate chart for their country- 
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FTCTORSINFLUEKCING POPULATION GROWTH 

1. Reli^on 

2. Education 

3. Health Care 

4. Family Income 

5. Social Security Systems 

6. Government policies encouraging 
discouraging population growth 

7. Others you cdnthinl( of 



Growth Rate Chart 



•0 

0) 

H 



Win. 





Growth 


Predomlnjnl 


Mortality 


Rale 


Religion 


(per 1.000) 


Brazil 


2.8 


Catholic 


94 


China 


1.7 




105 


France 


,9 


Catholic 


15 


India 


2.4 


Hindu 


128 


Indonesia 


2.6 


Biiddtiist 


125 


Israel 


2,9* 


Jewish 


20 


Japan 


1,3 


Buddhist 


12 


Kenya 


3.3 


Chrislio 


55 


Morroco 


2.9 


Moslem 


109 


Mexico 


32 


Catholic 


61 


USA 


.9 


Protestant 


18 


USSR 


1,0 




24 


Venezuela 


2.9 


Catholic 


50 



'Inciijdej immigration, 

Wortd MiniifT ifld Sodil [ifixAwti m. w n-v. 



Percf ntoge. 
I'lllpreic 

35 
5 
1 

66 
43 
16 
1 

75 
80 
24 

I 

1 

19 



Income 


Pfogram 




514 


no 


no 


162 


yes 


yes 


3,857 


yes 


no 


104 


no 


yeo 


85 


no 


yes 


2,344 


yes 


no 


2,700 


yps 


yes 


163 


no 


• yes 


276 


no 


ves 


767 


no 


yes 


5,593 


yos 


no 


2,412 


yes 


no 


1,285 


no 


yes 



Reprinted from INTERCOM #78, "Teaching Interdependence: Exploring Global Challenges 
Through Data" (Center for War/Peace Studies, 1975), p. 10. 



Title : Free A Woman, Free A Nation (by Jacquelyn Johnson, We.-i minster Public 
Schools, and Barbara Miller, Aurora Public Schools)* 



Introduction: 



Students hypotnesize and examine reasons for chiklbearing through the eyes of three 
different women immersed in thre^ different cultures. After completing their 
hypK)thesis, students are given statements regarding childbearing in India, Nigeria, an 
the People's Republic of China. Students complete this activity by hypothesizing other 
opportunities for women and cultural attitudes toward child bearing in each respective 
culture. 

Objectives : ^ 

1. Given role profiles of three women from three different cultures, students will 
hypothesize the reasons theso worrien have for bearing children. 

Gi^'en statements from the three cultures these women represent, students will 
hypothesize about opportunities available to women in India, Nigeria and .ihe 
People*s Republic of China. 

Students will draw relationships between attitudes toward childbearing and 
opportunities available for women in India, Nigeria, and the People's Republic of 
China. 



TjiTie; 2-3 days 
Activity : 

1. Begin by introducing the subject of childbearing. Why do people choose to ha\e 
children? Poll some student responses. ' 

2. . Pass out Raksha. Have students answer questions at the end. Liscuss. 

3. The accompanying teacher handout? ca;. be made into overheads and shared A'ith 
the students after they have made their own lists. 

4. Repeat this process with Kawe and Mieling. 



•Revised 1980 C* Stonebraker 



P62 



Teacher Resource : Attitudes Toward Childoearing in India* 

1. More children can earn for the fanriil^'/ The' father can also rest if mc-e a-^r 
more children to earn for h ^. 

2.. A son is important for the family's name. He keeps the "door" ooen. Many 
people do not stop having children until a t>oy comes. At least one son is 
necej lary to keep the family name going. 

3. If there is only one son, then he has the whole economic burden,. .supportiri^ the 
family and paying for all the ceremonies such as his sisters' weddings. 

4. If there are only two children, the tKxy and a girl, and the boy dies, the^mother is 
considered barren. 

/ " \ * 

5. The advantage of having many sons is that they will have different occupations 
and earn more. 

6* Having many sons means more fame for the ^amily^ This wav one's own name 
remains at the top. 

7. When there are five or six childre*^ a parent can have a peaceful life in old a^e. 
Mothers can depend on their sons -because they can rightfully clr ^ Mythint; 
from them. ^ ^ 

8. The biggest advantage of the large family is that when all the brothers unite 
^ nobody dares bother them* Thej can live with power m their hands. 

9. If a woman has many children, others will lo^ jp to her. ^VVhen someone asks a 
woman if she has children, she can say proudly: ''I have many children:" 

10. St'opose a woman has a daughter and a sc--. What. happens if God takes away one 
c. J? If her sen dies, th^ she has only ont ohild to look after her. If a mot^!e^ 
has five children, then at least two or three of the children may live- 



• — Indiana University, Population Education Project, 1973 
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Teacher Resource : Attitudes Toward Chiidbearing in Nigeria* 



The first and foremost desire of a married couple is for children; having children is 
regarded as the chief aim of all marriages. Childlessness thefefore is regarded as a 
disease. A woman Who can*t have children is treated almost as an outcast and has 
little. influence among her people. She is everywhere despised and distrusted, if >he 
cannot have children, everyone is certain it is her faull. The ancestral spirits will -^ot 
insert a soul in her womb or do not want to be reincarnated in her. Childlessness often 
leads to divorce or polygamy. Only in the large cities in Nigeria do *;ome people 
among higii income groups believe there is a need to limit family size. Parents want 
children for many reasons and mothers in particular cnerish the idea in spite of thf 
ordeal of chiidbearing. 

V 

Reasons for having Children in Nigeria ^.^^ 

1. Children are the yardstick for measuring the success of marriage. 

^- ' Children ve a source of social prestige. Parents who have many children are 
greatly respected, and are addressed by special titles. 

* ^\ 

3. Children prove their father 3 manhood and mother's womanhood and remove the 
sl»gma of barrenness. Children prevent accusations of impotence and witch- 
craft. 

4. Children are of economic value. They are valued for their help on the farm and 
in the home. In the olden days they could be pawned to pay off a debt. 

5. Children are a great investment. They support the parents in old age and are 
their heirs forever. Children perpetuate the family and the family name, and 
ensure decent burial and fame for their parents. 

6. Since one is sent into *ne world to be fruitful and multiply, a large family is 
evidence that one is Io\ ^ by the gods. 

7. Without children, marriage would break up and even if it continues, the couple 
would live unhappily. 

8* When parents reach old age^ their children are expected to clothe and feed the::: 
and to give them comfort. In this sense, c^:idren are a sure means of social 
security, pride, and happiness to parents. 

9. Most families have their traditional occupations and parents always wish the 
skills of their trades to be passed on to their children. 

10. "It is better to accumulate children than to amass wealth", is a common saying 
^ among Mgerian people. 



♦Excerpted from Ngwobia Uda, Growing Up in Nigerian Culture , University of Ibadan, 
Institute of Educktion, Occasional Publication No. 6, 1966, pp. 35*36. 
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Teacher Resource; Attitudes Toward Childbearing in China* 



1* Women are encouraged to marry at a later age, to decrease the number of years 
during which they could potentially have children. 

2. In China today, women make the decision ns to how many children tney will 
have. Family planning represents the demands of the many women who want to 
be freed of the 'warden of x..any children in order to be able to work for 
tlevelopment of th^ ::ountry. 

3. The policy of limiting family siz>i is considered an important decision-making 
- area by the government, in order to promote a better life for the Chinese people. 

Each individual should have as good a life as possible. Quality of life— rather 
than quantity— is important, 

4. Women must be able to see positive advantages in limiting the number of 
children they have. Education is most important. For example, if women realize 
that it is better to have fewer and healthier children, and also have mere time to 
study and free themselves, this is a good reason to limit the number of children 
they have. 

5- Women teach one another about family plarjiing, going from village to village. 
They even decide how many children ^.hould be born on a particular street, or in 
th^ir village, and, then determine how many women can have children that year. 
Many women volunteer to wait a year to have a child. 

6- In China, people are much closer than in many other countries. Children do not 
feel strange when around people other than their parents. Many people feel as 
though the children of another-are their own. 

7. In China, children may live apart from their families for short periods of time 
while attending school. Yet family ties remain closely-knit, and children begin 
at a very young age to interact with people. 



^tompiled by Anna Chung, Center for Teaching International Relations 
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RAKSHA 



ERIC 



Raksha is a real woman who lives near Bombay, India. 

My name is Raksha and I live in a smrll vUlage not far from Bombay. I think I am 
about 25 years old, but I am not sure, I have five children and expect my sixth soon. I 
have actually given birth to eight children. I hope this one lives past the difficult first 
month. I will be glad when my pregnancy ends, since I have been weak and UK The 
doctor feels that I should not have more children since I am not well, but in our 
country it is important to have a male child since that is the only way the man's family 
continues. My mothcr-in-^aw lives with me, and she feels that I should have as many 
children as God gives me. I will do as she says. After all, it is she who has power. My 
parents paid a dowry for me and arranged my marriage, too, and I must not disappoint 
them. 

Some women in my country hale jobs, and a few go to school. Women work in 
factories, hospitals, and offices, something they never would have done 20 years ago- 
The femaie literacy rate is still only 18.996, however. 

Answer the following: 

1. £xplain the term literacy rate. 

2. Give soF-e reasons to explain why Raksha does not know her age. 

3. V/hat is an arranged marriage? 

4. Explain what a dowry is. 

5. Give some reasons why the female literacv rate is so low. 

6. Why does Raksha's mother-in-law have power? 

7. Make a list of reasons why it is necessary for Raksha to have several children. 

8. What other jobs could Raksha do besides being a mother and wife? 

9. Why doesn't she do other jobs? 

10. Is there a relationship or connection between Raksha's opportunities for jobs and 
her desire to have children? 
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KAWE 



I am Kawe, and I live in a northern farming village of my mociernizing country. We 
grow oil palms and farm for a living. 

I am now thirty^five years old. I have been married to my husband for 20 years. I am 
not the only wife of my husband* Even before he married me he already and two 
wives. I would have been the third except that he divorced th^ 'second wife for not 
.bearing a child during the first two years of their marriage. In our society a childless 
woman is a person to be despised because the spirits did not find her a fitting person 
and did not wish to be incarnated in her. Both my husband's !irst wife and I are 
successful wives, for we have bcrne children including sons. Our children can help us 
farm, can support us in our old age, and can bury us when we die. 

My son is going to school to learn to read and write. He needs ther>e skills to become 
an important person in our village. None of my girls go to school, nor, I think, have 
any girls from our village. They need to learn skills to help their husbandr-to-be on 
their farms. Some people say that if the girls get educated they might s,e. bad ideas 
and elope. 

Overall, I try to keep my husband happy, provide him with children, who ^ire more 
precious than wealth to our people, and make him satisfied with the "bride price" he 
paid for me. 

1. How old was Kawe when she was married? 

2. What is a "Bride Price*"? 

3. Think of reasons why girls are not educated in Kawe's Nigerian viLi 

4. What happens to Kawe's husband's second wife? 

5. ^ List reasons why Kawe wants to huve children. 

6. Does Kawe have an education? 

7. What else could Kawe be, other than a wife and mother? 

8. What relationship is there between Kawe's choices and her attitudes toward 
childbearing; 

9. Who has more choices Kawe or Raksha? 

10. Who is more likely to have more children? Explain. 




P67 



MEI-LING 



My name is Mei-ling. Before the revolution of 1949, in my country v/omen were 
treated poorly. Husbands beat ivives, peasants beat children, and mothers-in-law beat 
their sons* wjves- Peasant women worked hard in the fields, or as servants to the 
wealthy; upper class women did no manual work, but concentrated -instead on their 
families and the raising of childrerf. Some upper class women went to universities, but 
the main purpose of all women was to produce male heirs to continue the husband s 
name and control his property. Women were denied education and were supposed to 
stay at home and l>e subordinate, one reaon for the painful practice of binding the feet 
of girls. 

Witt; the revolution of 1949 came many changes in the status and roles of women. In 
1950, the first Marriage Law was passed in my country, by which arranged marriages 
were abolished and widows were given the right to remarry. Women are no longer 
"commodities" of sorts, but have attained fuU economic and legal equality. Women 
have taken the lead in family planning programs, and have fuD rights in determining 
the size of their families in accord with state policy. Women work together in family 
planning at the village and neighborhood levels. As an example, women on a particular 
street in a village or rural area decide together the number of children which can bo 
reasonably added to the population for that year. They then determine from this how- 
many will be able to have a child- Many women volunteer to wait a year before having 
a child. 

This method has been successful- This can be proved by the fact that the annual 
population growth rate has remained stable in the period 1973-75, at 1.7 rate of 
growth. The key to family planning in my country is persuasion rather than coercion. 
Through education, women can see positive advantages in practicing family planning. 
It is more advantageous, for example, to have fewer and healthier children, and thus 
be free to contribute to the buiidilng of the nation, than to have a very large family. 

I myself, am a full-time worker. I was a medical student before marriage, and worked 
as a nurse before entering medical school. I did not marry until the age of 25, feeling 
it important to complete schooling and begin my profession. The state favors Ifrie^ 
marriage, as it has aided in reducing the population and encouraging young people to 
work and serve their country. I have 3 children, who attend school six ddvs a week, 
and eat their meals in state dining halls. Children are often separated from their 
families for periods of time, and learn early to interact with other people. Yet family 
ties remain close despite separations. My three-year old girl lives in a full-time 
kindergarten, but I see her on Sundays. It is good that the state cares for her, since we 
women need to be free to work for the revolution. I spent a year in the countryside 
two years ago giving medical care to the peasar.*s. I did not see my family during this 
year; my children were proud of my service to the peasants. Since 1949, the state has 
greatly encouraged me in my profession, as it has encouraged women in general to 
cont-^ibute to the welfare of the nation. 

Me-ling is also a real woman. Her home is the People's Republic of China. 
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Answer the following: 

1. What was life like in China before the 1949 revolution? 

2. How has life changed? 

3. How is family planning practiced in China? 

4. Why did Mei-ling marry so late? 
5- What is her children's life like? 

6. Whfit benefits and disadvantages are there to full-time schools for children? 

?• Compare Mei-ling to Kawe and Raksha. What are the similarities and dif- 
ferences? 

8. Wha^ opportunities ere open to Mei-ling and other Chinese women? 

9. How do their ODportur.: ies relate to their decisions about childbearing? 
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Title: ATTITUDES TOWARD CHILOBEAR ING-'- 



Introduction : Many decisions regarding family size are influenced by 
societal pressures and nonns. Ot! ter factors Include the econofnic cir- 
cumstances and career attitudes of the prospective parents. This 
activity Is designed to allow an examl.iatlon of some of the influences 
that prevail In the decision to bear children. If people recognize the 
Influence of societal pressures and the need to examine parental vs. 
career roles, they will be better prepared to make real choices abou: 
their own family size. 

This activity Is designed to guide individuals in their own exoec- 
tat ions regarding family size In the context cf the percept ion of what 
the society expects. By Identifying perceptions that are not often ar- 
ticulated , they will be more aware of factors pressuring their own de- 
cisions. 

Utilizing an Individual survey dealing with expectations of marriage 
relationships and chi Idbearing, the group Is directed to examine reasons 
for the expectations that surface in a compos it^^! of the answers of indi* 
vsdual group members. The activity is then focused on some of the reasons 
people have children through the use of a scenario about one couple's 
^ plans. The activity culminates with a values discussion of the reasons 
people have children. 

Objectives : 

*To suggest various personal actions through which students can influence 
'pcpi:lation changes. 

To Identify factors In AmericSn society that Influence the types of 
populat ion^related decisions a person makes* 

To identify students* avn long- and short-range values and preferences 
as the/ relate to population issues* 

To sugg'^st several ways of altering existing population trends so that 
the outcomes are consistent with one's own values and those of society. 

To assimilate data from individual responses into a useful composite form. 

Time : One class period 

Materials : Individual copies of '^Survey: Marriage S Chi Idbear ing/' 

and "Case Study: Are Boys Better?'^; Chalkboard or overhead 
projector and transparency of the survey. 

Procedure : 

1. Each student should be given a copy of "Survey: Marriage and Child- 
bearing" to complete^ preferably prior to the beginning of the session. 



^'Adapted by Richard Schweisslng. 
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The session Itself should be opened with some basic fntroductFon to 
the Ideas that many of our attitudes rcgafdlng marriage and child- 
bearing are the product of the society In which we live. Therefore, 
the purpose of the session Is to Identify those attitudes comrDonly 
held by the group and then look for the reasons v/hy they exist. 
The group should be urged to approach the c^iscussion with an open 
mind, prepared to accept. the possibility th^t some corrmonly accepted 
values may no longer hold ariT" valid purpos^ for society, 

(10 minutes.) Tabulate the results of the survey. This can be done 
In a number of ways. If the survey was taken early, the papers may 
be collected and tabulated In advance, if they are tabulated at the 
beginning of the class session. It can be done by a show of hands. 
Unless the group Is fairly open. It may be wise to exchange papers 
randomly so anonymity may be maintained. Be sure that male and % 
female responses are tabulated separately. 

(20 minutes;) With the group. Identify those responses that are 
similar. It Is very likely that miany of the answers will reflect 
common^plans for marriage and childbearing, call the attention of 
the group to differerces (If they exist) between ma!e and female 
responses* After common answers and differences based on. sex have 
been defined, ask the group to explain reasons for those views tha^ 
are held in common and see if explanations can be offeied for the 
differences. 

Mentioned or not, tradition will be reflected in many answers. 
Mfi«"rlage age for the majority falls within a common age for the whole 
society. Some probing might reveat that individual expectations 
reflect the actual experience of tLc parents. Family size a^so 
follows some common patterns. However, trends here may be .3y from 
the pattern of previous generations,. 

Differences expressed between males and females may be reflected 
In the desire of more women to have careers. It may also reflect 
the economic perceptions held by many of the need for both members 
of a marriage to work. 

Another area to consider Is the correlation between the expec- 
tations for a woman to work and the number of children expected. if 
the results In fact warrant such a response, t would be important 
to raise the point of expendabi 1 ity of children In a modern indus- 
trial society. The group may explore the growing attitudes related 
to the Idea that children are now more a product of choice than of 
either need or chance. 

(15 minutes.) To complete the discussion, the group should focus 
some attention on the reasons people have children. A springboard 
for this phase of the discussion is the ''Case Study: Are Boys Better? 
Questions to raise following the case study: 

a. Is Paul and Freda's reason for wanting 3 boy a comrion one? 
Is It valid? 

b. What are some other reasons for v/dntlng children, or one of 
a particular sex? 

c. Are there any alternatives to these goals? 

Once the discussion Is overy « repeat of the original survey ^ill 
show what^ if any, attitudes changed because of the discussic . 
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SURVEY: MARRIAGE AND CHILOBEARINC 



1 Female Male 

2 Do yoti plan lo ma^^i'^ YC5 

3 If- aP^i^af age do you plan to 
^arry^ Age 

4. If female and you plan to marry do 

you plan to work after ma'nage'' ves 

5. If male and you plan to marry, would^ 
you like' your wife to work after 
marriage? , Yes 

6. li female now long will you work^ 

If mate, how long should your wife 

MQik after marriage'' Years' 

7 If you plan lo have children, at whai 
age would yog expect lo have your 
first child? 



No 



From 0/ TIOnS- A Stud 
Guide to Population 
and the Amg r i c a n 
Future > The Populated 
Refere-fce Bureau, 197 



No 



No 



8 

9 
10 



Mow mar>V children do you want \q 
have? ^ 

How many children dc*you e^oecf to 
have? 

At what age would you expect :o com- 
plete your childbeanng'' 



Do YOU agree Or disagree r^fth the fo/fowmg 
statements: 

11. Part of the fulfillment of everyone s 
life IS m marriage 

12 Part of the fulfiMment of everyone s 
i»fe IS m naving children 

13 A chadless or a smgle-child family 
may have ar fulfilling experiences as 
other families. 

14. ji a couple has the number ot children 
they want, but ad are of one sex. 
^ey should keep trying for i> baby of 

the other sex. 

15 All Amciican couplas should have two 
rhiidron in the interests of stopping 
population g;owth 



Age 

No 

Nj 

Age 
Agree 



Disagree 



16 
17 



Woman s pince is in iho home 

Affer marriage and childrearing, 
women should continue working 

18. Because most women marry and leave 
work when children are born, minor 
forms of job and pay discrimination 
must be expected 

19 UnmarriGd women who are- in their 
40 s and SO s are ionefter than unmar« 
ned n>an of the same age 
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Questions: 

i. Why do you think 
P;iut and Frcda^;int 
a son »o badly? 

. 2. Do yov think it 
really matters what 
they decide? Why 
or why not? 

3 What dc they 
need to consider in 
making their^ 
decision? 

4* Can you think of 
oise sure way of 
havinft a boy in the 
family without Freda 
bearing another 
baby? 

5. Whatdoyutt 
think Paul and Freda 
should do? Why? 



Cisf! Sliuly: Ar«» fJoys nntnr? 

ni.i''M* »l I niijili- m lln ir ♦ .irly Iwrntii s. 
Thf > U.wr lv\.o liMir ^iik .i^M il lour 
Hmf SIX Th'-y ti.ivr rr.i<l im ni ws 
m.if;a/inrs ihni il tlir prrsrnt v\t)rl(l 
pcjjjiil.jlinn ^irowlh ol ^ |M i< riil < «irt- 
I MUM'S lor .n)i>lh»*r ii^ti) yf.ir s. lh**i #• 
will b» • f m » • I M • rs f » n I f i : ♦ ■ v « • i v sf 1 1 1 . i i » * 
iiinl of siirlnt.*- iMi llw i-nhf <Mrlii 
P-iiil ;infj I ltd. I h .i\.r .ilu.iy*^ supp'>r{r(l 
lh«' * /riij |ii»|inl;i1inn ^nuvlli'* 
■flu v .ilsii .. ili/f iJi.il to Miiih /i ni 
|MipiiI«ili<iM >;nivvlh f.in)ilirs. on th< 
*i\i*i.ij:r wniilil h.ivf fwo 4 hililrin 



Pistil and Freda also want n son to 
rarry on fhi* "Wilsui) tratJihon'" on 
\hr foolb.ill fu'lci 01 CalumrM Collcftr 
ill ;i ni'aihy (own wImti' P«iui and hiv 
l.tllji't w< t«* sU"ii h.alf lj.it t< ^ if) thru 
t:ollrj»i- (i.iys. 
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' Title : POPULATION CONTROL: WHERE DO YOU STAND?>- 

Introduct ton : A JftTrnary of population control steps are presentee! ''^'^^ 
Statectsnts represent a wide variety of progra.TS, some enlarging tK^^'^^^*- 
doms of individuals and others greatly restricting Individual ^x-c^^^'i^^^ 
Students are asked to id-ntify thoie steps they' feel are necess^ry'r'^'' 
"to curb population ^rcv/th* 

Object,? ves ; 

Given a number of alternatives related to population growth, stvjdor^f^ ^t)] 
categorize then according to steps which enlarge both individual 
scclete] frc-dccc, stcpj :n which an individual gives up freedov^ fc;'''^^^'^ 
bettcrrr.ent of society and steps which greatly limit the f reedon ^f Vf^^^l 5. . 

To articulate relationships between popu la t ion control programs ^^^^r\i 
of Individual and societal freedoms. 

To articulable which steps are ir.ost urgent and which will be ncc'^^s^^/ ' ' • 

the future if ^rcv/lh rar;:s contlr.js. 

To articulable hc;r indivft;ua1 choices and actions czn influence ;i^pvj«^^^^n 
Srcr.th (i.e,, the student will see hlrrsclf as a popal^tin acto-^, ' 

Tirne* One to two days 

il^itliliix* Student card sort; and »'?opu iat ior. Control : Where D^? V-,; 
Procri^*jre: 



1. Begin with a discussion of population control. fs it necess^r^ f^^" 



Kow do st'jdcPts vie^ population growth — as a probler. or a c^J-; 

2. Introduce the follc-^vlng categories for steps in population c,^ptrcr^.' 

a. Population control steps which enlarge rRdivIdua) freedc^^ - 
the freedom of society. ^' 

b. Population control steps in which the ind i vidua 1^ gives Uv, f^^^^^>s 
for the betterr?cnt of society. 

c. Population control st-ps v;hich greatly limit individual fre^^i^ 



(I.e., totalitarian controls) 



Poll student responses for examples of population control st^ps 
each category, 

3* Divide the class into groups of four to five and assign the ^^r^ ^^^^ 
activity. Students should read the alternatives and categorize 0^^ 
one into one of the three categories outlined above. They sf^^u]^ ^^^o 
Identify the reasons for their choices and be prepared to def^n,^ ^'^^ 
they placed each population control step in a particular cat^^o^ 
Encourage students to develop their own cards for this act 1 vf^y^ 



^^evelopfd by Jacquelyn Johnson. 
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Allow titrie for groups to ccnpj^re their results with one another* Class 
results should resemble the following: 

Group I: Education Programs ; Equa I i ty for Wornen; Social Security; 
^ Ability to chcose sex of unborn child; Abortion: 

Group II: Postponrr^nt of Marriace; Incentives and rewards; Birth 
Control, 

Group III: Penalties for large fanilles; license!, to have cr, Hdren; 

sterilization of parenis, 

Sharct the above categor 1 zet Ion with the class.. Poll the s -'mts for 
cgreerrent and dJsanreenent to thws catenor Ization. /.sk stucents to 
share their alternative *Vrite-in** population steps with the rest 
of the class. 

Next, Instfrttct-^groups to categorize the alternatives according to 
those they feel ari -*ssdry n:^w lo Cw;rb p:/^.ola:icr! grc^ih or.z r^cr.e 
which will be nccc; In the f'Jture If present grc-.thi rates continue. 

Ask students ich -.Itcrnatives they thc-sel Jes would be wllljpc :c 
adopt. H-'ive irey chranr^-d the i r oo\r.]cr.:. re]azeci to fc^.iiy size 
a result oi these sctivitiei? If so, in whac way? 
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Dire^lons: Cut 
out each alter- 
native and place 
in ,thf appropri- 
ate "category on 
the ric::t p?igc. Bo 
able to defend 
your choices. 



BIRTH cc:;trol 

Make birth control 
xneans available to 
anyone who wants it. 
The effect will be to 
curb population 
growth . 



EDUCATI0I7AL 

PROGRAMS 
Making people aware 
of our population 
growth prcblCii^ 
night help to solve 
it . 



STSRILIZ-^TIOIJ 

After two children, 
one or fcctij parent s 
will be sterilized 
to halt population 
growth. 



POsr?CNEi:i£:TT of 

MARRIAGE 
Raise the ac:^ of 



FOR LARG2 FA:iILIZS 
People will be fined 
or he^-v i Iv t a;-:ed i or 



y would nazry later in {any chilcren beyond 
life, thcs rccucine 
the nunber of child- 
bearing yearc- 



CH00SI1:G THE SEX OF 
AN U1>30RN CHZLD 
People often continue 
to have children until 
they get the boy or 
girl they want* 
Families could r*;ioose 
the sex of their 
chi Idr en , t hereby 
limiting their size. 



the legal linit of 
two . 



SOCIAL SECURITY I^T 
OLD AGE 

If people were 

financially cared for 

in old ace, then they 
wouldn't need large 

fer^ilies and families 
would choose to limit 
their size. 
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ABORTIONS 

If safe and legal, abor 
tions were available 
on demand, population 
grc-ATth might be 
limited . 



ECUALITY FOR WCMZi: 

Equalizing cpportunitie 
for women will provide 
them with other roler- 
to fulfill and they 11 
have fever children. 



i::cz:vTivES akd ri:;. 

FOR SM^LL FPJ^.ILIZS 
A rc;rr;rd system wil 
be set up f cr pec; I 
who limit their far 
size^ They would zz 
less in taxes . 



LICENSES TO hL-XZ 

CHILDREN' 

People m.ust meet 

certain qualifications 

to get a legal license 

to have children. 



c 1977 CTIR 




CASi> SORTS - POPULATION -CC»TROL I WHERE DO YOU STAND? 



CATEGORY I: Population control steps which enlarge Individual 
freedoms an^ the freedom of our whole society. 



J ' 



CATEGORY II: Population control steps in which an individual 

Sives_uo freedoms for the better.-nent of hisA.er societ 




CATEGORY III: Population control steps which greatly lirilt individual 

freedojT^s. 



/ 
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Title s VALUES AND POPULATION: POUR ACTIVITIES, by Nancy Miani 



Introduct ion ; 

The Values Clarification Process . Values clarification is 
a -simply-outlined process by which persons can becpme av/a^e of 
their own values and beliefs and move in the direction of -faking 
their actions more consistent with their values. De /eloped by 
professional educators , values clarification has since 1966 achieved 
great popularity among classroom teaciiers who report it both 
effective and popular. The process is outlined as follows: 



I. Choosing Values 

1. Values must be freely chosen. 

2. Values must be chosen fron, among alternatives. 

3. There must be thoughtful consideration of the 
consequences of each alternative. 



II. Prizing Values 

4.. The value must be prized and cherished. 

5. We must be willing to publicly proclaim our values. 

III. Acting on Values 

^ 6. Acting on values. 

7. True values will be acted upon repeatedly. 

Although comprising a simple outline, the process - — as is 
apparent on examination — is not at all simple to effect. It is 
obvious that classroom application of the values clarification 
process is dependent on very special leadership on^^^t^ie part of th3 
teacher — an adult who can tuild the trust necessary to allo^.* 
defenses to fall# who can permit free choosing of values without 
imposing one's own values, however slightly. The teacher, in £ncrt , 
has to practice what is preached, or the whole technique will likely 
dissolve into so many empty ginmicky exercises. The teacher has to 
drop her or his own defenses, be willing to^ admit his or her ov.^n 
values and provide a genuine model of a productive, self-directed 
adult. 

Less'Tn Oblectives s 

~ To let participants consider global issues from the locus 
,of their- own personal values system 

— To give participants practice in determining and vocalizing 
decisions leased on personal values 



^ Sidney B. Simon and Jay Clark, MORE VALUES CLARIFICATION: 
Q STRATEGIES FOR THE CL?ISSRCX)M (^an Diego, CA: Pennant Press. 1975) 
ERICPP- 31-35. ^ 



Teaching Time: 1 or 2 class periods 
Materials. pencil and paper 

ActiAliLies: 

VAI^UES WHIP / POPUIATION ^ 

(Adapted from Sidney B. Simon et al., VALUES CLARIFICATIO:: , 
Hart Publishing Co., New York, 1972, pp. 130-131). The Values 
Whip is a strategy readily adapted to ir^ny lessens. It provides a 
simple and quick me :ns for merabers of a group to see ho%v others in 
the group respond to certain issues. The group leader presents 
the group with a question to consider for a fev; seconds. Then the 
leader 'Vhips" around the group soliciting brief answers to the ^ 
question. Cf course, any student may choose to "pass." 

How many children do you plan to have? 

Do you believe the world has a popul?tion problem? 

Are you in favor of setting the size cf families by lav? 

How many family members should such a law allo.v'? 

p 



TWENTY THINGS YOU LOVE TO DO 

Participants each -make a list of twenty things "t-hey love to 
do. When lists are complete, participants should pi ice a P. next 
to items on their list which would be more difficult or less pleasan 
to do if the world population were double what it is today. Then 
participants should complete, this statement: "I have become more 
aware that . • . 

POPULATION EXPLOSION 

Participants write down three statements about the "population 
^yip\os±on , leaving spaces between the statements. Follow each 
statement with a phrase beginning "I see that I need to . . , . " 
Forni groups of 3-5 and compare statements. 

IF YOU'RE NOT PART OP THE SOLUTION YOU'RE PART OF THE PROBLEM 

Have the group brainstorm ways in which individuals can in 
small ways help to alleviate the world population problem; Make a 
grid- 

1. WILL TRY WILL CONSIDER WON'T 

2. 

etc. < P79 



TITLE: Leading Your Country (Evaluation) 

Introduction : 

Now that students have completed the population portion of the unit they need to 
state their ideas on population control. 

Objective ; 

1, Students will express their opinions about population control in written 
form. 

2. Students will practice writing skills. 
^ Activity : 

1, Students are told they are the leader of their country. Their country^s 
major concern is population. The new leader is giving a speech on national 
T.V. to present' a new plan for population control. Write the leader's 
^eoch. 

2. Students may present their speeches to the class at the teacher's 
discretion. 



Dev^^loped by P. Heist and C. Stonebraker - 1980 
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Title: Word Association (By Sharon Will sea) 



Introduction : 

People realize how important food is to them. People, however, d.o not 
put the same values on food. Some realize its importance for its ccn- 
tribut'ion to life; others are concerned v;ith its nutritional value; still 
others are concerned with its taste end social value, i.e., getting 
together with friends to eat, etc. 

LESSON OBJECTIVES : 

1. After completing this activity students should realize thst- 

food represents many different aspects of life to many differer. 
people. 

MECHANICS : 

Time: Less than one class period 

Materials: None 

ACTIVITY : 

This is a brainstorming activity to do with students. Put tne list of 
words, one at a time, on the board. Have students react to the word by 
stating the first word that comes to mind. Discuss the c.fferences in 
answers and why students stated the answers they did. 

1. food 7. pizza 

2. hamburger 8. potatoes 

3. chow mein 9. carrots 

4. pepsi 10. mal c 

5. rice 11. tortillas 

6. bread 1?.- Milky Way 
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Title : Personal Food Surx^ey (by Gary Srdth una George Otcrc) 

Introduction : This simple survey' is designed to increase participant a-.carc'css of 
the many variables involved in our eating habits and patterns. After ans'.erir.j; a 
few questions concen^ing pcr;:onal entlng routines, participants analyrs thcrr 
responses using questions that probe the r.oti\ at ions a:id detcminates bohin:: cr.ti:.;^ 
patterns. 

Lesson Objectives : 

'To increase knowledge about the possible notives and dcterr^inants behind ti\eir 
ov/n eating habits and patterns. 

Mechanics : 

Tine: 1 class period 

Materials: Duplicate copies of the Personal Food Survey for each participant ir. 
the group. 

^^ ^ctivi ty : 

^ 1/ Tell the group that you are handing out a short survey on personal eating 
habits which will be used as the basi^ for a discussion of eating patterns in this 
country. Have each individual answer tne sur\'ey. Tnis can be done anon>T:ousiy ix 
people would answer more honestly thereby. 

2* After students have coinpleted the survey, discuss the questions at the end 
* of the survey with 'the group. 

3. Have the participants consider one change in our society that would have an 
important and/ or dramatic effect on their eating patterns, .'.'ould they be pleased 
with the change? If so, how could the change conie about? 
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PERSONAL FOOD SunVnY 



1. Vihat are three of your favorite foods'^ 




2. How many ir.eals a do you eat outside of your licr.o? 

1 2 3 4 5 6 7 8 ... 9 10 or r.cre 

3. Listed belov are reasons people give for eating. Place an X nc:<t to ar.y recib: 
you feel you have never had to use to eat. Place an 0 next to the throe rjst 

V frequent reasons you use to explain eating habits- Place a chec:. r.j\t to the 
two reasons you think sbould be used to justify our eating habits. 

* 

survival 

enjoyment 

oral gratification 

habit 

social conpany 

' business 

-----cocifort 
other 

4^ How often did you eat yesterday? (Count any time you ate sor.ethingO 

.-not at nil 

' — once 
— - — twice 

three tines 

four times 

five times 

six times 

-seven times ,or bo re 

5« Have you ever been on a diet for a week or ©ore? Yes No 

6- Which age group rpplies to you? 

1-10 19-25 51-69 

11-13 26-36 61-70 

14-18 [ 37-50 ' 71-90 

50- 

Questions : 

1. Which of the above reasons for eatine could be eliminated or reduced? 

2. Could you cut down on the number of times you eat each day? Do you think you 
should cut down? 

3» How would you explain the choice of your three favorite foods? 
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Title : •'The Great American Steak Religion" (^y Loyal Darr , Denver 
Public Schools) 

Introdurti on : The vast majority of the people of the United States 
are steak/meat eaters. It seems to be a distinct part of the 
Aniericeui culture — eating meat- In fact many Americans not only 
like meat iut they "religiously" believe or at least accept "thir:<A^- 
about meat that is actually myth rather than fact . Many Americans 
feel that because we eat a lot of meat that it is the best food 
for us by just about any stanoara that one wants to apply. Keat 
in fact- is an excellent food by many standards but it is not the 
"everything" to everybody that so many An-iericans might think. 
One of the purposes of this exercise is to place steak/neat as a 
diet item in proper perspective and ::to encourage students to at leas 
think about alternate foods -^o steak/meat as a nutritious source 
of food. 

In this simple exercise students are given eight statements 
about steak/meat and asked to respond if they are fact or myth. 
Each of the statements repeat a common myth held by many Americans 
to be a fact about steak/meat. After students make and def end/decat t 
their responses, then the fact about each myth is- given to them. 

Lesson Oblectives : 

After completing this exercise, the student should be able to 

1. Distinguish fa ■ t from myth when given selected statements about 
steak/ meat and plant foods. 

2. Indicate that there are foods other than steak/meat which are 
nutritious. 

3. Discuss ways in which Americans can be less wasteful when it 
.comes to the choice of nutritious foods and adequate diets. 

Mechanics: 

Time: 1 class period 

Materials: Student handouts entitled "Pact or Myth" and "Fact. 
Activity: 

.1, Advance preparation: Duplicate the student handouts 
"Pact or Myth" and "Fact," one each for each student — make a few 
additional copies. 

2. Pass out the student handout, "Fact or My+^h." 

3. Ask^^ch pupil to mark each of the statements on the handout 
myth (if it is ^false) and fact (if it is true). 5-10 minutes 

4. Divide tJifesClass into groups of 4-6. Ask each group to 
elect a chairperson /^\Give the chairperson of each group a blank 
handout, "Fact or Myth>\ 

5. Assign each groups to discuss and come to ? consensus on 
group completed handout. ^10-15 minutes) 
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6. Have each chairperson report on his group's responses. 
(The teacher may want to organize the responses on the chalk^-^oar 

7. Pass out the student handout, ''Fact." Debrief the act:: 
by discussing the general role of steak/meat in the American die 
and the fact that we as a people are prct^ably quite wasteful ir. 
regard and tJiat there are other foods which arc just as nutr:.tic 
if not more so, as steak/meat. (10-15 minutes) 

Further Suggestions : Discuss whether or not as a nation v;c shcu 
export more steak/meat anc eat more kinds of other foods. Would 
this help the world hunger/food situation?' If so. v:hy and how? 
If not, why not? Discuss other ways our eating habits — diets, e 
might be related to wo-jld hunger.' What should be our reiarionsh 
to the "hungry" nations of the world? 
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"Fact or Myth" •- 

r 

Meat contains more protein than any other food. 

Eating lots of meat is the only way to get enough protein. 

Meat is the sole source of certain essential vitamins and 
minerals • 

Meat has the highest quality protein of any food. 

Because plant protein lacks certain essential amino a-ids, 
it can never equal the quality of meat protein. 

Plant -centered die.ts are cull. 

Plant foods contain a lot OKf carbohydrates and are therefore 
more fat tening ' than meat. 

Our meat-centered diet is more nutritious than the poor v.-orlc's. 
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Kvth : Meat contains more protein than any other food* 

Fact : About 25 percent of ineal is protein. On a 0 to 50 ^(^:^(; 

scale of protein content in various foods, meat ra:^>^s > 
middle, together with some beans, cheese, fish, an^ t\^^i^ 

Eating lots of meat is the only v/ay to get enough %:^o-^(;'^ 




n 



The "average" AiTierican eats almost tv;ice the prote:^,-; 
body can actually use. Most Ainericans could complex^ e^^./ ^ 
* eliminate meat, fish., and poultry from tiieir diets ^- ^/'^ 
still get almost the recommended daily allowance o;^ "9^0^ 
(fifty-three grams) from other protein-rich foods, * 

Kvth : Meat is the sole source of certain essential vitamij^s 
minerals. 

Fact : There are eleven important vitamins and minerals. y^o^y^^^-^ 
foods provide more than half cur intake of eight o^ t}^^^* 
Meat is not the sole source of ar^y of the others. 

Myth : Meat h=is the highest quality protein of any food. 

by the body. The usability of egg and milk proteij^ e^-^ ^5. 



Fact : "Quality" is an unscientific term* The proper star^^a>:^ 
usability: how much of the protein eaten is actual -jy y}^ 

^ r-^ 



that of meat . 

Myth : Because plant protein lacks .certain essential amin(^^ ^^y^^ * i 
can never equal the quality of moat protein. 

Fact : All plant foods ^ii^TOTonly eaten as i>ources of prote^^^^ ^O^'^^^r, 
all eight eSsentiarL amino acids. Plant proteins d^^ ^^^V^ 
deficiencies in their amino acid patt^rn»s that mak^ t>^^^' 



generally less usable by the body^ti^a^nimal prot^-^n. 
However, by combining plant ^^^S*^^!^^ balance x^%y^ 
amino acid patterns and create '^p^^^^^ usability ec^^a^ 
that of meat . f^jf 

Mvth : Plant-centeied diets are dull.* 

Fact s There are iMisically five different kinds of meat at^^j 5>£;*^^^iry^-, 
compared with about fifty kinds of commonly eaten v^e^ij^^^e^^ 
twenty-four kinds of peas, beans, and lentils, twefi^y yJ^"^^, 
twelve nuts, and nine grains.. Plants obviously hav^ ^ ^ ^^t^j^ 
variety of flavor, texture, .and color. 
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Myth : 



Plant foods contain a lot of carbohydrates and are therefore 
more fattening than meat • 



Ounce to ounce, most plant foods have either about^the cr^rio 
calories (as in bread) th.it meats do, or considerably fever- 
Many fruits have one-third the calories, cooXed beans hr^v^.^ 
one-half, and many green vegetables have one-eight/i the 
calories that meats contain- 
ed ^ 

Our ireat- centered diet is more nutritious than the peer v/crl.'. 

In fact, we eat too much of the wrong foods. Khile ccnsur.ir.:; 
50 percent more protein (much of it v;asted) than the average 
Indian does, we eat four times 'as much sugar, eight tiroes 
as much fat. If we ate more plant our diet might actually 
be intproved- 



*ta3cen from The 'Developncrt and Allocation of Scarce i:cr3d Resources 
(Document No. 94-95) V7ashington D.C.i U.S. Governm.ent Printing 
Office, 1975. (pp. 167-168, "The Great American Steak Religion") 
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Myth : 
Fact : 
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Title : "Junk Food Junkie" by Cebbie Stein 
INTRODUCTION : 

A popular song provides the basis for this activity. Students are £s;'ej 
analyze, through music, Arrerican attitudes and eating habits and thcr. 
compare them with other cultures they have studied. 

OBJECTIVES : 

1* Students will use familiar mc .er-^'als to obtain inf orrTi^ticr.. 

2. Students vnll learn to listen for a purpose, 

3. Students will sort and list ideas relevant to a particular iiv^U 
MATERIALS : 

One copy of the song "Junk Food Junkie" by t^bbie Stein 

ACTIVITY : 
— ■ 

1. Play the record once and ask the students to write dov%^ as nz^y 
Items as possible which show how Americans feel about food" ani 

. what types' of food they eat. 

2. Discuss the lists (you may need to play the record a second tire 
and formulate a list of attitudes held by Americans toward for: 
and a list of foods ttjat are mentioned, 

3. Compare the food lists with cor^mon foods in other countries and 
with foods needed for good nutrition, discuss the following 
questions: Why do we like these foods? VJhy don't other people 
like them? Could a record like this be made in Nigeria or 
Brazil? 

■ 4. Have students write a review of t+iie record including a statement 
about v/hat it says about our culture. 
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Title ; Food Wastes in School (Mary Lou Mohler) 
Introduction : 

A quick observation in rpahy school lunchrooms would show a great 
amount of food wastes. This activity should create an awareness 
of the amount of waste in the student's own school and serve as 
a springboard for some possible solutions, 

LESSON OBJECTIVES : 

1. The students should be able to offer evidence that there is 
food waste in-their school. 

2. The students should be able to identify sone possible causes 
and suggest possible solutions. 

NOTE: This activity is not designed to criti-ize school lunches. 

■ Care should be taken so that einphasis is not placed on the 
lunch Itself but rather on the waste and ways to avoid it- 

MECHANICS : 

fime: One lunch period for observation or interviews. 

One period for tabulation of results and discussion. 

It is suggested that the school cook be nade aware of the activit 
and its purpose. 

ACT IVITY : 

1. There are various ways of observing food v^aste. One v/ay is 
. to station students at. the waste depository. ^One can count 

desserts or fruit throv/n away, one can count main courses, 
. one milk,^ etc; Jt should be decided before the count whethe 
'^to include half portions or only full portions thrown av;ay. 

2. A lunch count can be obtained from the cook. She or he can 
also give average ser^*ng size in weight. Fron this, the 
students can tdtulate total amount of food v;asted. v/lslith the 
help of the cook, they can also tabulate average waste in 
dollars. . 

3. The results can be discussed in class with emphasis placed 
on suggested ways to avoid waste. Students may suggest 
buying ala carte. At thiS/^int, it may be helpful to 
invite the cook to speak to the class about Federal regula- 
tions. These .regulations Involve serving Type A lunches, 

ADDITIONAL SUGGESTIONS : . 

Instead of a food count, stjydents may conduct a survey of the 
student body. The purpose would be to determine amount of food 
waste and some possible causes. The survey should be written 
by the'students , the questions depending on individual interests 
and situations. 
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Title: Food Advertisements: True or False (By Sharon wilisca) 



I ntroduction : 

In American society, we are influenced as to our food preference by 
many different aspects of advertising. Some advertisements focus on 
economy, some on nutritional values, some on quantity and some on qual 

LESSON OBJECTIVES : 

1. Students should be aware that food ad 'ertisements are not 
always based on the same criteria. 

2. Students should be aware that v/hen they are comparing produc 
they should be using comparable criteria; ex. econoniical val 
quantity, nutritior., quality. 

MECHANICS : 

Time: Whatever you would all.ot 

Materials: A bulletin board 

ACTIVITY : 

Have students divide bulletin board into 4 sections label ing each'one, 
one of the following: QUANTITY , QUALITY , ECONOMY , NUTRITIO:^ 

Students should bring in printed advertisements dealing with food- Th 
advertisements should be judged as to which criteria the advertiser is 
using. The advertisement should be placed in the proper space on the . 
bulletin board. 
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fjtJ^' '^^'ie Coii^ting Cby ceorgc Otoro and Richard Scliwc j ss: n^:) 

IntJ^^eopi^' AS world food supr-lies diminish, it becomes incrensinr.ly inpcrtar.t 
tFT^ ^fter "^Jt ciorc affluent societies evaluate their own eating patterns, 'r.-.cy 
«r*' £7jnmon ^^1, group of people most able to adjust their patterns for 

the ^'^od 3"'^ they are also perhaps the only ones left with free chric 

to <»>is ^ 

afi phra ivit/ develops aspects of the concept perception/misperccptgc-. . A 
coCH^'l of ov,^^. "I'"' star\'ing;»i^ reflects some very real, if not accurate, pcrc.n- 
tio^f^gm. ^ Own conditions--t),is activity is likely to expose the in>-ths rcl..-i..-i 
to t^inis 

,^y. "K^'Wity requires eac'i individual to evaluate his caloric intake f i .- 
one jjgr a> data, is then Conpored with average need and averagt consurr.pt:. c :i 

Aft^^jcplairj^ing this activity^ each individual should be able to: 

1. ^jst co.^^e pl3ce of calorics in their diet. 

2. ^£7flipare'*^0n foods that couid easily be excluded fror. our diet. 
3- ciJggest ^Onsuniption levels for major areas of the Avorld. 
4. ^Ccept^^^^ means ^^s, bring our diets more in line with our needs 

Teacn-r^lg, 50 minutes 

Mate^^ * ^aiorie Chart, ChaDcPoard 

i^rs. A ^ach person to l^^^ the food and drink they have had in the 3 apt 
24 ^^,o wri^^^er they have made their list, pass out the calorie charts and. tell 
the^ .^o be dovsH the appropj-jg^e calories next zo each item (sone estinati::^ ^-^ 
have to '> "^^e on amounts), /^fter the calorie.'^ have been calculated, ask each 
peTS^list tK'^l 

oties: nuir-^er of people ^he board which fall into each of the follo-inp 
cat«^^)ian s,. "^SOO 200o or less; 2500 or less; 3000 or less; 3500 or les.'= 

more ^Oq. 

u$Tt ^aicuiations ai-e being made, the leader should also put the follcv^ 

ing Averan^ ^he board: 

Averag^ ^ail/ ^^^^ world>wide 2700 calories 

Averag^ ^aily American Consumption 3000 calories 

AveraJ^ ^aiiy ^onsuniption 2450 calorics 

werag^ ^aiiy Latin American Consumption 2700 calories 

.Cutes ^aily African Consumption 2350 calories 

.^entif^ Mission two objectives are to be derived from the discussion: 

a. '■/yjnpari^^^tion of our own consumption patterns 

b. ^,ied q^^*i with other parts of the world 
Suggjh^t ^Oo!^ti°"\^°; objective a: 

!• Afsmoix had nigh caiorig content that were not nutritious? Identif>' the 

2. Il^t wovl^ foc^V^""' «*Pendable? 

3. ^Je? ^ have oeen the caloric totals excluding all foods listed as expcnd- 

4. JJjjat sug °e sensible to eli^^nate all such foods? IVhy or why not? 

5. Am| how ^^^stions could be made from the above data to the average American 
^^5? ° alter his diet? i^ould he likely stay as healthy with those suggest- 

^flUtes 

IS »3.f . 
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Suggested questions for objective b: 

1. How does this group compare with the average American? Kith other parts of 
the world? 

2. What docs the tabic tell us about the rest of the world? 

3. What arc the consequences of a below normal caloric intake? 

4. What, other than calories is needed in a diet? Are those element?, r.ore liV.ely, 
to appear in balance in the other continents listed than in the U.S,? l^'}:y 

or why not? 

. S. What long-term consequences cf diet deficiency are apparent in a \>hv]c 
society? How can Ainericans relate to these problems? 

Future Sug g es t i on s : 

1. Ask "the group to make a si milar calorie intake record for a week arid stc 
if it is appreciably different, 

2. Ask the group to eliminate expendable foods for one week and then dis- 
cuss the changes they felt resulted. 
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Calorie Co ' int Hsffnq 



Meat and poultry (most meats and poultry figured here as lesn, all visible 
fat trimmed off, about 60 calories per ounce): 

bacon, fried crisp, 2 slices 95 

"i«ef, roast, lean, A oz. 210 

beef, hamburger, lean, broiled, 4 oz. 245 

beef, potpie, 8 oz. 450 

beef, steak, lean, broiled, 4 oz. '^.35 

bologna, 4" medium slice, each slice 85 

chicken, turkey, broiled, 3 oz. " 130 
chicken, turkey, drumstick and thigh with 

bone, fried, 5 oz. • 275 

frankfurter, 1 medium size 155 

ban), smoked, 3 oz. 290 

ham, ranneri, all lean, 2 oz. - 170 

Umb, chop, broiled, lean only, 2.5 oz 140 

lamb, leg, lean, 2.5 oz. 130 

pork, roast, lean only, 2.5 oz. 175 

pork, sausage, 4 oz. 340 ^ 

tongue, beef, 3 oz. 205 

veol, cutlet, broiled, 3 oz. • 1S5 

veal, roast, lean, 3 oz. 280 

Fish and Shellfish: . . 

bluefish, baked, broileo, 3 oz. 135 

clams, medium, each 9 

crabmeat, 3 oz. 90 

haddock, fried, 3 oz. 135 

mackerel, broiled, 3 oz. 200 

oysters, medium, each 12 

salmon, canned, drained, 3 oz. 120 

sardines, canned, drained, 3 oz. 180 

shad, baked, 3 oz. 170 

shrimps, medium, each 10 

swordfish, broiled with butter, 3 oz. 150 

tuna, canned, drained, 3 02. 170 



185 



Vegetables: 

asparagus, med'ijm, 2 spears 

avocado, medium, half iod 

beans, baked and canned types, 1 cup 320 

beets, 1 cup 70 

broccoli, 1 cup 45 

Brussels sprouts, 1 cup 60 

cabbage, raw, shredded, 1 cup 25 

cabbage, cooked, 1 cup 45 

carrots, raw, 5h", each 20 

carrots, cooked, 1 cup 45 

cauliflower, cooked, 1 cup 30 

celery, 8" stalk, rav. 5 

com, cooked, 5" each 65 

com, canned, 1 cup 170 

cucumbers, 7%" each 25 
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raisins. drl^Ksn 



raisins. 1 T^Ph. ; run 3° 

tangerines. 2H' ^^'^ 

watermelon. ^9e 12o 

Dairy Products » £^?1k ""fM^^I^'' Dressings ' 

butter..! cup ^a^l'J^ ^^^'^ ^^^5 
butter. 1 pst or ^ 50 

Cheese. A.T.er1c^^n. pror^ss i r., * 

cheese, torican. ^^cess i 02. ic5 

cheese, cottage. < c^^^* ^ 30 

cheese, farmer* pc^J^^hecse. 1 02. 25 

cheese, cream, 1 ^iVh^ i ^, JO^ 

cheese. Roquef<?''t^^.^® » 105 

cheese, Swiss, 1 

crean>» light. J Ci^^p, 525 

cream, light, 1 tt'^p' 35 

eSgs!^aro:!^Jo|'^ir^^°;^ '^'^ '''' ^0 

Iggs scrambled. ^^"^^^ ^^^h 115 

eggs, white on1^» ' Jrh ^° 
eggs, yolk only. ^^Z,^'"^ ^ 

milk (cow's). ^ho1^* 1 ^up (8 02.) 155 

inilk, skim. noo'f^^'A^^^Jl. , 90 

in1>k. buttemi^ ^ l^^P 90 

margarine, 1 c^P Y.^H ^^^^^^) 1615 

S?li:1o"^kiJglJ/^,!^^^--^ cottonseed. 

olive, soybe^.^ej^**'?^- , 125 
salad dressings. f'SS^^li.V^f n 

salad dressings. O"' '^,^*^^f^K HO 

salad dressings. /.{^Jn^ise-type. 1 tfasp. 60 

salad 53ressing5. l^^p '^"^ ' 75 

yogurt, plain, 1 ^' 120 

Bread and Grair- ^ 

Erlad. all type^. Je?!j; ^J^!^^? ^^2^*^ 60 

cereals, cooke^i. ^t^^^e type, 1 cup 105 

cereals, dry t ^^w.^^?^^; ^^erage. 1 oz. Uo 

crackers, grah^ni. J-s, ^ 28 

crackers, rye W^^f^^ * 

crackers. salti"e^|/, jSf^- ^^^^ 23 

Mcaroni . spaghetij^^^of - 1 cup 155 

Wiffins. 3" Size ^^d^fcun 

noodles, egg. cooK^ • 1 cup ^ 200 

pancakes, 4" e^^h . ^ 55 

rice, cooked. l.cuK . 200 

rulls, niedium ^^^eul^^llff* ^'""^ ^^0 

waffles, average * ^^^^ 240 
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lettuce, 5" compact head, 1 lb. .70 

lettuce, Z large leaves ' 5 

lima beans, 1 cup 150 

mushrooms ,\ 1 cup 30 

onions, raw, ZV each 50 

onions, cooked, 1 cup 80 

parsley, ravs-. chopped, 1 tbsp. 1 

peas, fresh, cooked, 1 cup 110 

peas, canned, frozen, drained, 1 cup 80 

potatoes, medium, baked, with peel 105 

potatoes, rediun, baked, without pe6l 90 

potatoes, rr.sdium, boiled 90 
potatoes, French-fried, 2" x J5", each • 15 
potatoes, rrashed, miU, no butter, 1 cup K5 

potato chips, 2" medium, each 11 

radishes, rav/» mediur? each 3 

sauerkreut, drained, 1 cup 30 

spinach end other greens, 1 cup 45 

squash, surmer type, 1 cup 35 

squash, winter type, 1 cup 95 

string beans, 1 cup 35 

sweet potatoes, medium, baked 155 

sweet potatoes, medium, candied 225 

tomatoes, raw, medium 30 

tomatoes, canned, 1 cup 45 

tomato juice, 1 cup (8 oz.) 50 

Fruit: 

apples, raw, medium 70 

apple juice, 1 cup 125 

applesauce, canned, sweetened, 1 cup 185 

apricots^ raw, each 20 

apricots, canned in syrup, 1 cup 220 

bananas, medium, each 85 

blueberries, blackberries, 1 cup - 85 

cantaloupe, 5" medium, half 40 

cherries, 1 cup 65 

cranberry sauce, canred, 1 cup ' 550 

dates, pitted, 1 cup 505 

figs, dried, 2"..l" large, each 60 
fruit cocktail, canned in syrup, 1 cup ^195 

grapefruit, 5" medium, half "55 

grapefruit juice, fresh, 1 cup . 95 
grapes, 1 cup '85 

grape juice, bottled, 1 cup 165 

lemons, medium, each 20 

oranges, medium, each 65 

orange juice, fresh, 1 cup 110 

peaches 2" mediuM, each 35 
peaches, canned In syrup, pitted, 1 cup " 200 

pears, 3" medium, each 100 

pineapple, fresh, diced, 1 cup 75 

pineapple, canned in syrup, 1 cup 205 

plums, 2" medium, each 30 

prunes, cooked, unsweetened, each 17 

prune juice, canned, 1 cup 170 
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Desserts, Sweets: - 
cakes, angel food. 2" sector 
calces, chocolate, layer, 2" sector 
cakes, cupcake. 2 3/4", with ^c^ng» each 
cakes, plain, 3"x2"xlV" piece 
cakes, sponge, 2" sector 
candy, carajnels, fudge, 1 oz. 
candy, chocolate, milk or dark. 1 oz 
cookies, fig bar. small, each 
cookies, average type. 3" round, each 1 
Chocolate syrup. 1 tbsp. 
doughnuts, medium, plain, each ] 
gelatin dessert, 1/2 cup 
gelatin dessert, 1/2 wup sugar-free 
honey, 1 tbsp. 
Ice cream, 1/2 cup 
Ice cream soda, average size 
Ice milk, 1 cup 

jams, jellies, preserves, l tbsp. 
pies, apple, othsr fruits, 4" sector 33 
pies, custard, pumpkin, 4" sector 26 
pies, lemon, meringue, 4" sector 30 
puddings, custard, cornstarch, l cup 27 
sherbet, ice. 1/2 cup 12( 
sugar, granulated, l tbsp. 2( 
sugar, granulated, 1 cup 77{ 
syrup, 1 tbsp. 5; 

Miscellaneous; 

beverages, coffee, tea, plai-^ 

beverages, beer, 8 02. HO 

beverages, cocktail, average 150 
beverages, gin. Scotch, vodka, whiskey, 

average 1 02. 75 

beverages, carbonated, ginger ale, S 02. 60 

beverages, carbonated, cola-type, 8 oz. 105 

cocoa, cup 235 

ketchup, chili sauce, 1 tbsp, 15 

ollveSi-green and ripe, large, each 9 

nuts, peanuts, roasted, shelled, 1/2 cup 420 

nuts, cashews, pecans, walnuts, 1/2 cup 375 

peanut buttf-r, l tbsp. go 

pickles, dill 4", sweet 3" each I8 

piiza, cheese, 6" wedge 200 

soup, bouillon, broth, c^nsonmS, l cup 10 

soup, chicken, tomato, vegetable, 1 cup 80 

soup, creamed, asparagus, mushroom, l cup 200 

soup, rice, noodle, barley, 1 cup 115 
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Title : Where People Go Hungry 
Introduction ; 

Most people in the world need bet - ; "^0 and 2600 calories every day for adequate 
nutrition. Many people do not g^ , ^ to eat and many people cat just barely 
enoii^h. In this activity students wi^i become moi^e aware of exactly who eats and who 
doesn^t. 

Objectives : 

1. Students will use map making and graph making skills, 

2. Students will compare continents and countries' food supplies. 

3. Students will recognize which countries are well fed and which are not. 
Materials : 

A blank political map of the world for each student, colors. 
Time : 1-2 Class Days 

Activity : 

1. Using the list of countries, students will make a map of where people are 
hungry. They can color-code their maps and make a key. ^ 

2. Using the Daily Average Food Supply data, have the students make a graph 
by world regions. 

Debriefing : 

1. What regions of the world are the best fed? The least? 

2. What continent or region has the most undernourished people? 

3. Where is most of the world's population? Are these countries well fed? 

4. List some reasons why some countries' people are undernourished. 

5. Is your country well-fed? 

(Note to teachers - if time is a problem the students can do the map for their 
countries only and complete the graph) 
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Where People Go Hungry 



Data Sheet* 



Countri^ Consuming 
More than 3000 Calories 
(High Nutrition Level) 



Countries Consuming 
2600-3000 Calories 
(Above Adequate Nutrition Level) 



Cam^da 
United States 
Argrentina 

Union of Soviet Socialist Republic 



Mexico ' 

Cuba 

Paraguay 

Chile 

Uruguay 

Turkey 

Egypt 

Libya 

Ivory Coast 

Republic of South Africa 

North Korea 

South Korea 

Japan 

Iceland 



Finland 
Sweden 
Norway 



East Germany 



Poland 
Denmark 



Chechoslovakia 
Hungary 
Yugoslavia 
Romania 



Bulgaria 

Italy 

Greece 

Austria 

Spain 

Portugal 

France 

Switzerland 

West Germany 

Belgium 

Netherlands 

United Kingdom 

Australia V 

New Foundland 

Israel 



•Data From Junior Scholastic Magazine, November 16, 1978 

Statistical Source: 1977 World Food Supply, Food and Agriculture Organization 
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Countries Consuming 
2200-2600 Calories ♦ 
or near Basic 
Nutrition Requirement) 

Brazil 

Venezuela 

Guyana 

Surinam 

French Guiana 

Peru 

Nicaragua 

Costa Hica 

Panama 

Albania 

Morocco 

Tunisia 

Gambia 

Sierra Leone 

Ghana 

Cameroon 

Gatx^n 

Congo 

Central African Republic 

^^desia 

^Hagascar 

Saudi Arabia 

Lebanon 

Syria 

Iraq 

Iran 

Mongolia 

China 

Thailand 

Vietnam 

Malaysia 

New Guinia 

Belize 



Where People Go Hungry 
Data Sheet* 



Countries Consuming 
2200 Calories 
(Inadequate Nutrition Level) 

Guatemala 

El Salvadcnr 

Honduras 

Colombia 

Equador 

Bolivia 

Algeria 

Mauritania 

Senegal 

Guinea 

Mali 

Upper Volta 

Togo 

Benin 

Nigeria 

Niger 

Chad 

Sudan 

Ethiopia 

Somalia 

Kenya 

Uganda 

Zaire 

Angola 

Zambia 

Namibia 

Botswana 

Swaziland 

Mozambique 

Tanzania 

Burundi 

Rwanda 



l/ess than 
2000 Calorics 

Yemen Arab Republic 

P.D.R. Yemen 

Afghanistan 

Pakistan 

India 

Nepal 

Bhutan 

Sri Lanka 

Burma 

Bangladesh 

Laos I 

Cambodia 

Philippines ^ 
Indonesia 




Daily Average Food Supply Per Person 
(In Calories) 
by World Regions 

North America - 3600 

Central and South America - 2500 

Western Europe - 3400 

Eastern Europe and Soviet Union - 2400 

Near East - 2050 

Far East - 2100 

Africa - 2000 
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Title : Rice (Fils), 25 minutes, B/V.') .Available from Aurora Public Schools. 

Introduction: Students of the world food problem will be better cquipjuJ to 
examine solu'tions to tlic problem, both j fT-ncJ i at o .ind lonR-rangc, if tlicy k..'- 
stand something about the realities of the current situation. Such an undcr--i 
ing requires 5o:.ie :<nowledp.o of how and why people in areas of the v,or]d t:.:it • 
predominately hungry live as they do and whnt is bcinp done to irnrovc the;- 
condition. Ultinately, it means an appreciation of culture, reIij::or. . pol :t . > 
and education, which is, of course, a mas.'^ivc undertaking. Th.c fi^"i Ri££ i:- 
not pretend to accomplish these things. It does, however, bring to th.t ^r:... 
example of life in a rural, poor village of Southeast Asia, and tncr. si^arc-s t 
research being carried on by the International Rice Institute to a.-^sist t;.-. 
people in ir.proving their life. . _ 

The concepts of change and interdependence are central to thi? fUr;. H,.- 
is a key to anv improvements in standards of living. Lack of change is gr^" • 
portrr^ed in its effects on the lives of the villagers. The interaction bc*-.^'. 
people that is going on internationally to reach solutions to world proble"" 
excellent der.oustration of interdependence. 

The ^ader will find it helpful to have some background about the "Crecr. 
RevOlutic^" 

Less^cn Objectives : 

After participating in t''is activity, each individual should be able to: 

1. Suggest several reasons why people continue to live as their ancestors c:: - 
without change. r 

2. Suggest ways in which technology cculd ir.prove t-?ir standi-rds o. livir.;:.^ 

3. Explain why current cultural norr^ may make it d^xficult for sj-ch people : 
accept change. 

Mechanics : 

Teaching time: One Hopr 
Materials: Film, Rice 

Activity : 

17 Introduce the -film by explaining that it is an attempt to show how sc 

people in the world live and ways research and technology might be used to 3 — 
their standards of living. 
Show the film. 20 minutes. 

2. Following the showing of the film, a discussion on how such efforts r.; 
help alleviate the food problem is suggested. However, the infor-ution m t.-.c^ 
film points out that the solutions are not cure-alls. Therefore, it is impcrtcr. 
to also discuss the limitations of the approaches suggested and to search for 
ditional factors which may make the program more successful. Suggested ruc^ticr. 

a. Why do people in the mountain villages continue to live as they do? hnat 
cultural factors have developed that may make it difficult for them to 
change, even if they could be shown other methods of farming would improve 
their standard .of living? • v s 

b. Research is often slow and frustrating. y!hat can be done while the researcn 
thit will alleviate the villagers' condition is being carried out? ^-hat 
niijht be done to prepare them for changes that the research will make pos- 
sible? , 

c. What responsibility does a developed nation have to the villagers' cultural 
Bores that may prevent adoption of seemingly obvious solutions? 



F21 



7:2 



d. What alternatives nrc open to the villaf.crs besides incrcasmp food proJi;.- 
tion if they are to improve their standard of livm^'' othc-r proMc 
must bcsolved concurrently if new faming techniques are Roin[^ to be -^p. - 
cessfislfli^ 

e. Do solutions for the village have applicability for nations or regie- '.-"i.it 
problems are magnified to achieve those solutions? 

Other Suj :, r;stion5; : 

' TTus activity will cor.pl imcnt the "Food Power" activity, which cxnrjncs 1.,. , 
Solutions to the food problem mi^iht be practically imp] crer.t cd . 
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Title: Food Chaln^ Sharon Willsea 



INTRODUCTION : . 

There are definite patterns within the hierarchy of plants, animals <^u^ 
man whereon one preys on another for survival* This is called the ^crc> 
chain. 

OBJECTIVES : 

Students will be able to identify what a food chain is and relate a fee 
chain to man^s survival. ^ 

- MECHANICS : 

Time: out of class time» several days 
in class , 1 or 2 days 

MATERIALS : 

Six strips of paper, one-inch high varying in length from 5 T--et to 
foot* drawing materials* 

ACTIVITY : 

Divide the class into six groups. Group one will draw a picture of the 
soil on the 5" paper. Group two will draw pictures of plants on a 4 
foot paper. Group three will draw pictures of insects on a 3 foot 
paper. Group four will draw pictures of rodents and birds on a 2 foot 
paper- Group fWe will draw pictures of larger animals on the 1 foot 
paper. Group six will draw pictures of people on the ?i foot paper. 
Students should then put the strips of paper on the wall beginning with 
longest at the bottcm (soil) and shortest at the top fman)- This will 
depict the food chain and should show students the ratio of man's 
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Worksheet 2 



Objective: To understand the idea of the ecologica! pyramid. 

ALL LIVING THINGS ARE INTERDEPENDENT 




Greater numbers of resources must be at the bottom 

of the pyramid. 




Discuss or write a paper about any two of.the following topics. 



1. All living things are interdependent. 

2- There are links in the food chain. 

3. The balance of nature is best described as a pyramid. 

4. The balance of nature is best described as a cycle. 

5. In the long run, havea better chance of survival than 

(Fill in and explain your decisions.) 




mnd Humsn H%90urc9^ Copyright ©1971 by Visuat MatCMsFs Inc^ Redwood City. Catifornia. All rights rn^rved. 
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Food Chain Discussion - Sharon Will sea 



Introduction ;' 

Once man understands the concept p^f the food chain, he should be able 
to make some assumptions as to the importanca of the food chain and 
"man's" role in it. 

Objectives : 

1. Students should understand man's role in the "food chain^" 

2. Students should be able to make some assumptions as to what 
happens when links in the food chain are in imbalarije. 

Mechanics : 

Time: 20 minutes or more > 

Ma'terials: ^ None 

Activity : 

1. Divide students into groijps to brainstorm "What will happen to' 
the food chain when man, the 'highest level, becomes too njrierous 
for the food chain to support." 

2. Alternative activity: 

Students should, research the topic ."Resolved: The food chain 
will collapse when man, the highest level on the chain, becomes 
too numerous for the chain to support." 
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'^nal Food Chain Activities 
^ ^"^^^ grade lis Science Program 
"^^5 Hawk and Field Mouse Game 
''^^e Food Chain Game 
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Title : "Why don't they just grow more food?" by Debbie Stein and Gary 
Johnson 

INTRODUCTION : 

One of -the statements^ frequently heard in America is "Why don't they jus 
grow more food?" This activity should help the students understand v.hy 
some countries, even with more sophisticated technology and the desire 
to produce, could not meet the goal. 

OBJECTIVES ; 

After completing this activity, students should be able to: 

1. Suggest reasons why some countries cannot produce sufficient 
food for their population. 

2. Compile and organize a chart sharing this data. 
ACTIVITY : 

1. A group of students should be selected to do this activity 
while others are doing something else such as a map activity. 

2. Each student in the group is to be given a milk carton with 
soil. Different types should be used such as sand, humus, 
dirt, some with rocks, weeds. (The idea is to simulate 
various soil tvpes in other parts of the world) They should- 
also be give several seeds of corn. 

3. Students should then receive a card with instructions for plan 
and caring for the seed. The instructions should simulate cli 
conditions in various countries. Each soil sample and .growing 
condition should be different as wellas interchangeable. For 
example: sandy soil— cold clim.ate, sandy soil —constant water 
(rain), sandy ^oil— no water. Cards, such as the one below, c 
be made. 



1. Plant your seeds in the milk-'carton provided. 

2. Place the container in the refrigerator for 
three weeks. 

3. Record your observation of growth every week. 

4. At the end of three weeks, write a brief . 
report on the results and bring the report 
and sample to the class. 



4. After students complete the process, hypothesize as to reasons 
why things did not grow. 

5. Compare the results of the experiment with the climate regions 
throughout the world. 
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Title; • Map Activity, Sharon WiUsea and Debbie Stein 
Introduction : 

yt is important for students to realize that not all countries are endowed with the same 
quantities and qualities of resources. The result is a great discrepancy in how 
countries can "take care** of themselves. 

Objectives : 

1. Students will distinguish among countries with differing: amounts of 
resources. 

2. Students will identify countries which are not capable of producing enough 
food for themselves. 

3. Students will identify countries which are not food producers, but do have 
the resources which can be traded for food. 

Mechanics : 

Several class periods will be required. 
Materials: 

Atlases, paper for maps, and colors 
Activity ; 

1. In groups, students will make several maps of their country. 

A. physical map 

B. climate map - precipitation and temperature 

C. vegetation map - natural growth 

D. resource map 

E. population distribution map 

2. On each map the students should write a paragraph summarizing in words 
what the map tells about ♦he country (relating to its food producing 
capabilities) 

3. Students will then fill out the chart for their country. 

4. Using the overhead, the class can, together, fill out the chart for all of the 
countries. 

5* T^e students can answer the questions referring to the chart and discuss 
results. 



Questions on Chart 

1. Which coun^fi^ "^^^ "^°st cultivatable land? 

2. Which coun*fi^ ^ adequate growing season? 

3. Which hdv« precipitation to grow crops? 

4. Which gro*^ edi*'^^ crops? 

5. Which have cr^^ resources to trade? 

6. List any c0^l<^^ ^^^^ ^^^^ ^^^^ benefits. 

7. What can tnes^ do to survive? 

8. List the KiO^^^^^ ^^^^ enough food to feed themselves? 

9. What condi^*^!^ necessary for a country to be self-sufficient? 

10. Which cou/i^fy ^^^^ opinion is most capable of feeding itself? Explain why. 
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Cowtry 



Si» Populttton 



l^opulatiofi 
Density 



Und 

Inhabitable 



Arable 
Land 



Growing 
Season 



Amount of 
Prccipitatia 
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Simulation in which students act 
as paramedics and victims in a 
plane crash, 

Title : TRIAGE-- 
introduct ion: 



VALUES 

DECISION MAKING 
CRITICAL THINKING 
D ISTRIBUTION 



H8ny people who examine population and food issues think there are 
not enough resources to go around. Socne of these people have re- 
vived a concept called triage . Triage is a French word used to iden- 
tify and help injured soldiers during wartime. Because of limited 
fiedical resources, injured persons were often divi<^ed into three 
groups. The group who received medical attention first was not the 
least or the most seriously injured soldiers but rather it was the 
injured soldiers h+io would benefit most from immediate medical atten- 
. tion. Such a decision was difficult but believed necessary to make 
under circumstances where there was 1 imi ted access "to medical atten-- 
tioh* Many social scientists think this same approach could be used 
today in questions related to food aid. 

In this activi ty, students simulate a medical crisis and apply the 
Triage approach to avert it. After the simulation, students discuss 
the Triage approach to population and food problems. It should be 
mentioned that this activity represents only one perspective on food 
aid, but It is one with which students should be familiar. 

Ofaject I ve : 

Given 8 simulated activity about victims of a plane crash and limited 
medical attention available to them, students will categorize the 
victims according to the principle of "triage.'* 

Tine: Varies 

Mater iais : Set of Injury Cards (Handout 2) and red, blue, and green 
tags 

Procedure : 

1. Preselect two students who v^ill act as paramedics and instruct thera 
in their roles. They are ".o examine each victim's injury card and 
to tag victims with a colored card, according to three groups; 
Group 1 consists of those victims whose injuries are so severe that 
the- will die even if they are brought to the hospital quickly. 
Attach a red card to all victims you decide are in this group. 



•'This activity v/as develooed by Don 5oeckrr.£n, Westminster Public 
Schools, Westr^inster , Colorado. Lsed here with permission. 
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Group 2 consists of those victjns-who have a chance for survival 
if they can be airlifted to a hospital quickly. Attach a blue 
card to all victims you decide are in this group. 
Group consists of those victims who are likely to survive ex en 
if mec -al attention is delayed. Attach a creen tag to all 
victims you decide are in this group* 

L. Set the scene with the rest of the class, who will be the vlctirrs. 
A ^LANE WITH 25 OCCUPANTS EN ROUTE ^RCM DENVER TO ASPEM ON A SKI 
TRIP HAS CRASHED HIGH IN THE MOUNTAINS. A LARGE MILITARY HELICOP- 
TER WITH TWO PARAMEDICS HAS BEEN- DISPATCHED TO THE SCENE, THE 
MEDICS ARE INSTRUCX£D TO EXAMINE THE VICTIMS AND DECIDE WHICH ONES 
ARE TO BE TAKEN OUT ON THE FIRST TRIP, THE SECOND TRIP, AND THE 
THIRD TRIP. THE MAXIMUM SAFE CAPACITY OF THE AIRCRAFT IS TEN 
PERSONS. A ROUND TRIP TO A HOSPITAL TAKES TWO HOURS. NO OTHER 
HELICOPTER CAPABLE OF REACHING THIS ALTITUDE IS AVAILABLE, 

3. Pass out the victims' injury cards at random and attach the cards 
td^ students' arms or clothing. Students may act out the injuries 
by lying on the flQor or assuming a suitable position. 

Paramedics examine the victims' injury cards, and attach a color- 
coded group card to each victim. ^ 

5. Paramedics the.i explain to the victims what the cards mean and 
which victims will be airlifted first, second, and third. 

Debr ief i nq : 

Some possible probe questions are: 

K Do you think you were placed in the right group? 

2. How do the students with the red tags feel?^ 

3. How does the rest of the class feel about the students with 
the red tegs? ' 

4. Given th« limitations of the story, is there a better way to 
handle the rescue effort? 

5. Is there any other situation in which this kind of victim 
grouping (Triage) might have to be used? 

6. In what respects is Triage as practiced in medical situations 
similar to food aid situations? Different? 

7. Is Triage a good principle to use in considering food aid? 
Financial aid? 



Evaluation : 

Have each student write an essay that depicts a fictional story or an 
actual news story in which Triage might work when there is a shortage 
of aval table help. 
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1 

Conscious and rational 

Strong pulse 

Able to walk 

Bruises on head 

Left arm broken, bone, exposed 



2 

Conscious and rational ^ 
Strong pulse 
Able to walk 

Bleeding lightly from face and scalp cuts 
Second degree burns on right forearm 



3 

Conscious and dazed 
Strong pulse 
Able to walk 

Glass cut on face and right shoulder 
Right eye lacerated 



4 

Conscious dazed 
Weak rapid pulse 
Staggering walk 

Bruises on head and upper body 



o 

Conscious but hysterical 

Weak, rapid pulse 

Bruises on face and head 

Left leg broken above and beiou* knee 
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Conscious but hysterical 
Weak, rapid pulse 

Light bleeding from nose ar.d mouth 
Several teeth missing, jaw hanging down 
Lacerations on face and right shoulder 



/ 

Unconscious 

Strong, regular pulse 

Bruises on face and head 

Second degree burns left s ^.oulder and arm 



8 

Conscious and dazed 
Weak, rapid pulse 

Face lacerations - bleeding fron nose 
Second degree burns to lower left leg 



9 

Unconscious 

Strong, ^regular pulse 

Dislocated left arm 

Second degree burn on forehead and scalp 
Left leg broken below knee 



10 

Unconscious 
^^eak, rapid pulse 

No apparent bruises or lacerations 
Xo brt^ken bones 
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11 

Conscious and rational 
Strong, rapid pulse 
Face lacerations 

Deep bruises on back - no feelihg below waist 
Third degree burns on hands 



12 ' 

Unconscious 
Weak^ rapid pulse 

Heavy bleeding inside right thigh 
First degree burns oh back 



13 

Conscious but hysterical 
Weak , rapid pulse * 

Moderate bleeding from lower abdonrinal 
pu n c t u r e wo u j'.d 

'First degree burns on chest and left ar-^ 

Third degree burns on face 



14 

Conscious but dazed 

Weak , rapid pulse 

First degree burn on hands 

First degree burns on left leg bel knee 

Second degree burns on right let from hip 
to ankle 

Heavy bleeding inside left calf 



15 

Conscious but hyster i cal 
Weak , rapid p j 1 se ' 

First decree burns on abdomen, chest, face 
and arms 

Broken upper right arm with bone exposed and 
bleeding heavily 
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Conscious and rational 
Weak, rapid pulse 

Severe bruises on left arm and shoulder 

Left forearm crushed with moderate bleeding 

Crushing injuries to left hip with multiple 
fractures of pelvis and leg 

Moderate bleeding from lacerations on left 
t*Lgh 



17 

Conscious but dazed 

Weak*, rapid pulse 

Severe bruise on ne-t and throat 

Labored, rasping breathing 

Lacerations on face and left shoulder 





Onconscicus 

Faint r rapid pulse 

Second and third degree bu^^ns over upper body 
above the ;:aist 

"■^Multipre fractures of left hip and Delvis 



1 9 

Conscious and rational 
Strong, regular pulse 
Able to v:alk 
Mo apparen-i injuries 



20 

Consciou?^ arc rational 
Keak , rap: t pulse 

First and second decree burns on forearrr.s 
and ^:iLr.is 

Slight lacerations and bruises on face and 
scale 



EKLC 



r, 3 97 7 CT: 



• 21 

Unconscious 
Paint, rapid pulse 
Severely mangled legs 
Swelling of the abdomen 



22 

Unconscious 

Faint, rapid pulse 

Puncture wound in right chest 

Gasping respiration 

Multuple fractures of right arm 



^23 

Unconscious 
X\"eak, irregular pulse 
Labored, difficult breathing 
Slight bruises on face and chest 
First and second degree burns on hands and 
forearms 



24 

Conscious but hysterical 

Faint, rapid pulse 

Labored, difficult breathing 

Puncture wound ;ln upper abdomen - heavy bleeding 



25 

Conscious and rational 
v:eak, rapid pulse 

Slight bruises and lacerations on face and 
scalp 
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Title ; The Right to Live"" A Film (by Debbie Stein) 

Available at: Aurora Public Schools Media Center 

Introduction ; 

In this activity, students wi]?i;>e is^Ked to look at the factors which influence decisions 
we make. The film deals with the life and death situation and may be likened to the 
idea of who shall be fed. 

Objectives : 

1. Students should be able to list steps used in the decision-making process. 

2. Students will be able to identify ideas which must be considered in 
decisions relating to food and population. 

Activity : 

Show the film with no introduction. Allow students to express their ideas about the 
film before introducing the process or decision-making. Pass out a copy of decision- 
-making models . Have students attempt to filHn the steps used by the captain in the 
film. Discuss the following questions: 

. 1, Shouic on!^ ^.he strong and healthy be fed? 

2. " dec ^es wno will be fed? 

3. Should cnl> those people who can support themselves be fed? 
Extended Ac v:ty: 

Have students do Lifeboat activity- 
Divide students Into groups. Each group sh^u^d decide who should surv^ive and be able 
to justify their choices to the rest of the class. 



Lifeboat Activity - C. Stonebraker & P. Heist 
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Lifeboat 



The following people have been in a disaster. Their pleasure cruiser has just sunk cd 
there is room and supplies for seven people. Keeping in mind they will have to survive 
on an uninhabited island for an indeterminate time. Who should survive? 

One boat captain - age 35 

Two middle-aged females - overweight 

One male child - asthmatic 

One male - age 20 • ship's cook 

One elderly male *good shape, wealthy, well-traveled 

Two middle-aged male busiTOSsmen 

One female - age 20 - tennis pro 

One male • age 30 • university professor 

One elderly female - famous, helped poor 

Two teenagers, male and female - returning to school 

One mother - age 25 with baby boy 



Title: Apples * (by Gary Smith) 



•9 



> 

e 



>trcxiuction: One quick way of encojragtng students to examine models ^or d I st r l bu 1 1 c:^ 

scarce resources is out.incd in this activity. The grocery sacks (see below for 
etalls) can represent any number of kinds of leaders— pol i t i C3 I candidates, lifebost 
capiatns, spaceship captains, etc. The activity Is written up as If the sacks s-.ord 
for political candidates. The idea is to get students as involved as possible . .-, 
considering value questions re^axdin^-the .d i s t rl bu t i on of - Ihe.-apples . 



I r, f- 



P^jeqt i yes : . 
To reach consensus on a nr.cthod of distribution and articulate recTsons tor Comg ',c 

to the rest of the class 

To recognize that personal and cultural values play a significant role in determlr, 
which system of distribution groups of students will choose 

To make analogies between the activity and distribution systems throughout the v-oYlr 

To recognize the ccxnplex nature of deciding which kind of distribution system i 
be "best" for a group of people 

XLes.: one class period 

Procedure : 

Step 1 - Buy seven large grocery sacks and three large, juicy apples. Using various 
colored marking pens, draw faces on each of the seven sacks. Kake each 
face as distinctive as possible. The open ends of the sacks should face 
uDwa rd . 

Step 2 - With a marking pen, nake a sign for each candidate based on the inforr.^t Ic- 
on page 3. Be sure to print and to make each sign legible encuch for the 
entire class to read. Then, place one of the signs In each the seven 
sacks. (Each sign stand for the "platform" of one of the seve- cand i ca tes . ; _ 
It would be best to keep the sacks and signs in the order suggested on page ^. 

Note: You might want to suggest the day before the activity that students not^eat 
the day of the exercise. 

Step 3 - Display the t! rec apples and the sacks (signs inside) on a desk or a table 
in front of the roca. Explain to the class that they are to decide on a 
distribution system for the entire group. 



★Developed frctn an idea suggested by Bob Clifton, Metro State College, Denver, Colorado 
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Step ^ - Introduce each of the seven candidates, one at a tirr>e, In the order 

given on page 3. As you introduce ccch one, take the sign out of the 
sack and read and show It to the class. 

Step 5 - Break class into groL;ps of four. Novo each group reach consensus on or.^' 

of the candidates. The seventh candidate, or the one with the blcr.k TTT: - , 
can be used for students to rnake up a platforn. Each group should rpcnd 
about ten minutes reaching concensus and prcp'.r'r.Q a one miniilr- tal; c^ 
the candidate they've chosen to support. 

Step 6 « Allow time for each group to give their talks • After all groups hci\>^ 

given their talks, you rnay wish to conclude the activity by'^takinc e ciC 
vote on each cf the candlciates, then distribute the apple- cccordirc tc 
which candidate or idea gets the rriost votes. In any case, hov-.'ever Ihz- 
class decides to choose a d i s t r i bL-t i on system for the entire group, yc^* 
should let thiem fol lovv through and actually distribute the apples in 
the nianner chosen. 

D I scus s 1 on : 

1. It ha- bee-^. an attitude of many Arr.erlcans thct other col tries ha\i^ 
troLsbl^ "^adlng and clothing their [populations because iney don't knc 
or ca - ' t decide (or can't implement) an "adequate" distribution sysie: 
Which systerr, of distribution would you sugoest for them? Did the 
class, as a class, reach concensus on the ideal distribution method? 
(Students should see that there are no right answers to this hurr£:r 
dllemria, that the U.S. has certainly not decided on a sinale best 
method, and that value questions are an essential cofr.pone". In 
making decisions re c?. "dine distribution.) 

2. Which candidates might represent what k'nds of political, eccnn-ric a-z/z- 
plii losophica 1 positions? (Pos s I h le a nswers : No. 1= Puritan ethfc; r:c. 2 = 
Hedonistic; No. 3 = cap I ta ] I s t i c ; r,'o. ^=Ca'^'T^une; ;;o. 5=='Tood Bank'' Icec; 
No. 6=Marx:st) 

3. What other distribution systens can you think of besides those ren t : c^oc 
in this activity? (Possible answers: TRIAGE S YSTEM=d I v Ides needy ccjnt^ie^ 
into groups according to their needs for fooc' and food aid. Under thi, 
system, sct^ people are complete Iv left out (the most needy) and receive 
no food aid although they need It. Its supposed benefit is that cruc;£l 
food surpluses would not be wastec on nations or peoples who have no 
chance of survival. "LIFEBGAP' A ^-RCACH=co; ned by Garrett Hardin, this 
idea has the apparent d i sadvan tc ^^c; of denying food aid to the needy In 
an attempt to save the rich nations. Its apparent advantages are that 
it does not endanger ti" e rich nations in times of crisis and does no: 
attempt the hopeless _sk of feeding e ve ryone .^v) 

4. !r what ways v/ftre the members of your class interdependent in their 
dec i s ion-ma ki ng? 



-VA-.lapved from *'Explorat ions in the Emergent Present/' Robert Hanvey, INTERCOM No 77 
p. ^0- / f , // . 




Candidate No. 1 



•M would^give the dpples to the three people in ci^^^ Knocked hardojt 

during the year.*' 

Candidate No. 2: 

'^I v.ould go get some more apples until we hod enou^'^ a party-" 
Candidate No. 3 : " 

"I would $e}) the apples to the highest bidder," 
Candidate No. k : 

"1 would divrde up the apples equally so rhat cvcry^^'^ '^^^ -he c'^^s ^'c^h 
get an equal arr.ount.'' 

Candidate No, 5: 

''I would save the apples until we really needed the^*-'' 
Candidate No. 6: 

would give the apples to the three hungriest peop^^ class." 
Candidate No. 7: 
ft BUNK SIGN 
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Title : Who Shall Be Fed?* (by Don Boec>:r,v:n) 



i ntroduction : The first part of the lesson is based on a fictional 
letter froici a Peace Corps volunteer in Java to her younger broth.-r 
in the Unitea states. It serves to focus students' attention on ti 
pressures of population in a country with limited resources, an-J c r 
the degre.- of poverty which exists outside the U.S. By ansverinj t: 
same questions posed to Kim, the Javanese boy in the letter, stui-er 
will notice the sharp contrast between their lives and that of the 
Javanese. In the second part of the lesson students v/ill read shci 
* paragraphs outlining three ppssibie approaches to treating the wcrl 
food shortagps - They will be asVed to decide which of the three 
alternatives is most consistent with their ethical and er.otionc.l 
responses to Kim and the prospects of world su vival. 

Lesson Objectives : 

1. Given a reading and discussion about food shortage and 
population grov/th in Java and given three suggested global policie:. 
in dealing with disrribution of food resources, students v/iil 
write a paper about hcr^r international food shortages may be treated 
Students will clearly state vrhich of the three alternatives they 
prefer and give a rationale why they chose that one and rejected th 
other two. 

2* The participant will Deccrr^e familiar with three concepts: 
^■••Tr iage , "Lifeboat." and "food bank." 

3. The participant will develop individual articulation in th 
writing of a considered value pos:.tion. 

4. The participant will increase his empathy and awareness of 
global food problems . 

Mechanics : 

Time: 1 class period 

-Materials: Duplicate the Food Policy Choice Card and the 

"Letter from P. ace Corps Volxmteer" Cards so that 
each student can have one of each. 



Activity : 

1* Pass out "Letter from Peace Corps Volunteer." 
2* Point out Indonesia and Java on the map so students can 
visualize their locations. 

3. Introduce the letter to the class by saying it is a letter 
to her younger brother from a Peace Corps volunteer working in 
Java/ part cf Indonesia. Tell students as they read the letter to 
pay close attention to the description of living conditions in Java. 

4. Ask students to describe Java's physical characteristics. 

5. Have stut3ents describe Kim's family and their life. 

6. Ask students why Kim's family has such a difficult time 
obtaining enough food. You might then discuss the significance of 



population density. Does high density necessarity mean that a not 
will have many poor^ underfed people? Can students nar.e other nat 
that have high population densities? Students may cite high den 
countries such as Japan and the Netherlands, which don't suffc. s^- 
food shortages/ v;hat distinguishing factors do students see bet-./:- 
these two countries and Java? (Most important is the high level c 
industrial development of both Japan and the Netherlanrls vhicn c:.- 
ables them to pay for imports of food and large quantities of Tort 
lizer. Since Java has few alternative sources for acquirinc: ro;: 
the pressures from gra-sring population serve to perpetuate and v.-or 
the poverty.) 

7. Ask students to consider Karen's statement that while K. r 
father can afford little fertilizer to prepare his land for culti- 
vation, people in this country use it to beautify their }^\-rr.s. 

Do students see any causal links between the high level of fertile 
usage in America and the lev.* level in Java? IVhat connections r^rrr. 
there be? (High derand and high ability to pay for fertilizer in 
United States — and other industrialized nations — make fertili.-^: 
sufficiently expensive so that poorer nations can afford to buy i: 
in only small quantities- Sharp increases in the price of crude c 
since the October 1973 Mideast war hc.ve also increased the cost cf 
fertilizer because oil is an important element in its manufacture. 
Thus, poorer countries have been further forced to curtail fertili 
purchases . ) 

8. Nor^ tell students the\' are going to consider seme alter- 
natives to how international food shortages might be treated. 
Pass out the Choice Sheets, asking students to read them carefully 
and decide which alternatives best meet the needs of the world. 

9. Make v/ritten assignment asking students to state which cf 
three alternatives they prefer and give a clear reason why the\' 
rejected the other two choices . 

10, This may be turned in at the end of the period or the 
follawTing day. 



^Adapted from a lesson designed by Paul M. Armstrong appearing in 
Intercom #77 by Robert Hanvey. Reprinted by permission from The 
Center for War/Peace Studies, New York, New York. 
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LETTER FROM A PEACE CORPS VOLTJNTEER 



Sawahrejo, Indonesia 

Dear Bob, ^ 

Since I haven't written to you in so long I thought 
you might want to share this letter with your 
classmatefi. They might also like to know what life is 
like in the Peace Corps. 

As you know, I am working on the island of Java, 
part of the country of Indonesia. Java is very moun- 
tainous, with many volcanoes, and rich valleys where 
crops grow easily. As I look out from the window of my 
house. 38 the sun goes down over the mountains, I can 
agree with the Javanese people that this is truly a 
beautiful place. 

Unfortunately, Java is a place not only of beauty. In 
^■^e village of Sawahrejo where I live, there are 2,000 
^BPeople who live closely packed together in very small 
houses. And the population here is growing very rap- 
idly. Most of the villagers own very little land or no 
land at all. Even though the land is fertile, there are 
too many people trying to work a tiny plot and there is 
not enough food for everyone. To give you an idea of 
how dense the population is here, if the United States 
wfc e as densely populated as Java is, it would have 
more population than the entire world now does. Not 
only are the people crowded together on the land, but 
there are very few jobs available for people who need to 
work to buy food for their families. 

Recently, I met a boy about 11 or 12 years old 
named Kim. He lives with his mother and father, three 
sisterst and one brother. He had two other brothers, 
but they died of starvation whei. they were young. I 
asked him some questions about his life here. 

Me: -What does yot^r family eat?" 

Kim: HVe eat ric^ mostly but sometimes fruit or 
cassava.r (Cassava is a filling, -but not very nutri- 
' *-*nal root.) 
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Me: "How many times a day do you eat*^" 

Kim: "Sometimes twice but usually only once, in the 
evening It depends on how much food we have/' 

Me' "W^at do you like to ear'^'* 

Kim: "I like fruits like belimbing. jambu. and 
nagka" (These are fruits not found in the United 
States.) 

Me: "Where do you gel your food'^** 

Kim: "We own about 900 square meters (one-fifth of 
an acre) where we grow most of the food to feed our 
family. My father buys a little food, but he is able to 
find work only about one- third of the year, so we don't 
have much extra money." 

Me: Does your mother prepare all the food you eat"!^ * 

Kim: ''Yes, my mother cooks rice and frujt, if there is 
any." (Of course, Kim s family does not have a re- 
frigerator.) 

Me: '*How much do you weigh?" 

Kim: "Thirty-five kilos." (I later discovered he 
weighs thirty-one kilograms — leso than seventy 
pounds.) 

Kim and his family have the same problem as most 
of the other people here. I found out that Kim s famaly 
can grow five hundred pounds of rice on their small 
piece of land in a good year. His father is able to buy 
seeds and only about nine pounds of fertilizer with the 
little money he has available. Most people in the 
United States put far more fertilizer than that on 
their lawns each year. 

I must end this letter so it can be sent out today, but 
I thought your class might like to tr>- answering the 
questions I asked Kim and then comparing your 
answers with his answers. I would be interested in the 
results. 

Love. 
Karen 
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WHO SHALL BE FED? - CHOICE SHEET 



A. Triage— The French developed the Triugc sy>- 
lem for handling h^itk- caNunlnoir As cnch wounded 
soldier came io the ho^pUal, docmrs examined hini 
quicklv and then i>.M^'ncd hmi to one of ihrc;- 
groups: those who could not be f^a\ cd iiO matter \vh:vt 
was done for ihc-m; tho>c u ho could >urvj\c with- 
out aid but would s'uv\'iv<j with a:d. aiid thuso who 
would H-.jrvjve it nothing were done m.>: them 

L'sm^: thi^ >y>tem, nation- that h:ive extra food 
would m;ike a dccisicn io divjdo the other nations of 
ih? world ;nto three i:roui^^: 

Group 1 . Nations that need a great deal of food aid 
over a lon^ period of time but could not he saved be- 
cause their pioblem i.-. too great The.-e nations would 
be given no aid 

Group 2. Nations tlia: need U,od aid over a Iot:^ 
period of Lime and probably wil] survive if helped. 
The>e nations are given ti:r aid they need. 

Group 3 Nation- that need aid but have a pood 
chance of survival if none were given. These might pc: 
help, bjt only after Group 2 ha? been a:ded. 



• The ''triage" approach divides needy coun.rie> 
into groups accordmg to the ab]:::>" of food aid :o 
help in their j^ituation. Under this ?v>tem some 
people are completely left out and receive no food 
aid althou;^h they need )t Its perceived benefit is 
that crucial food burpiusea would not be wasted 
on nations with no chance of -survival. 



B. Lifeboat— IniMgir.e a hfcbc»ut f. 
vr.o^^. Around the lifeboat are otli- v . 
\Vm water and c.^^:^erate to get • y 

allow.'d m. the lifL-Sv-'.^t will 5wa::;]. i.\ 
the:; hvc- The* rici. :^aiior.- of il.- ■ . 
hfrh.-'.v. . Tht? poo?- c.;^- -w-]r.;m;n^: m ;1. , 
to bo allowed in the Ir^K:'^ . 

Ti^.e r:ci3 nation- e^nr.^'! feed i!ie r j - . - 
the wo;* id If :i:t'V ti v in 1« ed ever\^»r,. . : ■ 
SU])pl\' w >n hi' vpr<-ad t hin ant! eve: < •• v. i 
When the ^r^t en-:- ai-i^e- l.^ecu.-e c: * - : • • 
another reason, the availaii.c pl('!'."il ' ^: > 
no: he adequate to feed everyone 

Bccau>e th£ populations of tne p-^ar^.' r, : 
grow-irf; at a faster pace tlu^n the rich na'. 
a lar^'cr anc iarper demand ;or ti:ie \irr\\\r^ : 
able. Givm;:: food aid niay simjily encour^^'. *r. 
lation e^plo.^ion of '.h-:- poor naiior.,- 

• The "lifeboat" cpprudzh'^ has the apparer.: c; 
advantage of der.ym;: food aid to \ r.., ?. :> 
attempt to ^ave the rich nanc^iK;. I:- : . 
advantage- a: j tliat it does no: er.aar.^'--; i: 
rich nations m time? of ens:? and c.^-r a 
tempt the hopelcj-s ta^k of feeding evt r^L-: - 



C. World Food Bank — Another proposal would be 
to put all the extra food in the world into a World Food 
Bank and iet each nation that needs food at any time 
take food out of the bank to feed its people. 



The '^world food bank" approach has the per- 
ceived disadvantage of rapidly depleting the 
world food surpluses and poJ?sibly encouraging 
the poor nations to continue rapid population 
growth. Its perceived advantage is that 
everyone would have equal access to the world s 
surplus food regardless of national boundaries 
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Students ri; A ord-r sofut'or^ lo f 
cf i s t r [ ion pro'o]^r.s , bjsed upc 
has the po>.er and sjt her It/ to i—p]-* 
S*'.ch soIl t ion^ , 
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Title : FCOO rO'^EP, 
.1 nt roduc t ion : 

r '^""'T "=1-^ decisions a?-." / ' 

scale. The purpose .s not to have students arrive at a f>-n r' ■'• 
ba ed on facts, about the best solution to food dts^ lb. 1^ 'Z^'^ 
f«n/ ? ^^P^^^«^ to consider ..-.hat Is possible :! = ' 

food polices. ,n light of the power factors. ^ - - ^^-^ 



Ob I'ect f ^>^es : 

To identify at least, five power sources the: Inf!.er,ce food polic,. 
nat!re!^ ''^^ ^ solution to the food probien is interdependent in. 

To recognize that there r.y be a difference between the d^sira'^i- ->- 
the possible ,n establishing world food policy. -S.ra.... . 

than a nationaj perspective. b^-^^-^ =^ ^ 

^i^^ One class period 

Material's: Handout 18, Food Power, one per student 
Procedure: 



Exp la i n to the qrouo thot th<» rn^ 1 , » 

t ' , . ^ t.ioL Lne goal or ^ms ie::son is to ci:^T^:>r- ♦ 

bes solution to the world food distribution proble' f rc^iro":-^ - 
cho.ces given, based on what they now kro- - d<.^^,-l- r ^ 
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Dfstributc Handout 18 to the students. For part one on the hard 
out, ask the group to rank order the five choices that they as 
individuals thfnk are the best approaches; to the food problen. 
You will probably have to explain the solutfons to the students. 
The vocabulary may be d if f Icul t . • 

^mmarize the data and analyze ?t, using t»-e following questions 

A. Who would or does have the pov^er to I-plenent this idea'' 

B. Who would or does h^ve the "Ov.-er to effectively prevent tr- 
implementation of this proposal? 

C. Who would be given the authority to carry out the idt^-';^ 

D. Do those who have the authority to make the decisions 
necessarily have the power to implement the-:? 

Possible answers to A, 3, and C are: national aovernments (the 
role is likely to be different for developing as opposed to 
developed countries), farrT>ers, organizations, international 
agencies s-ch as thc^ UN end its related agencies (FAO, World Berk 
etc.), multinational corporations, the Corr-ion Market, OAS, etc. 
The discussion may conclude that there are more gro'jps capable'of 
preventing en action than there are those that car. implement one, 
although the relative power of groups -s also a factor, it will' 
also show that there are agencies which are prim.arily national in 
scope making the decisions for an international probler-.. Also, 
most of the solutions cannot be approy^ed and carried out by th- 
sane body, i.e.. Item 7 would require approval of the rr.ajor fishi 
nations, and in some cases the industry v;ithln the natlc* ^ji 
none of these could carry out the Idea. 

Question D can be answered yes primarily In those solutions that 
are national in scope. It will be alr^o-t alw^rys r^o for those the^ 
call for international cooperatlo" a-*d'o^ manaoe-^ent. 

Ask the group again to rank order i^.t- :;estions in part ere on 
the handout which they think are r: , t .^^ely to be achievecJ. lhe\ 
should consider the discussion on relative power and authority 
factors involved. 

Discuss the new ratings. Are there changes? If so, why? Are 
students more pessimistic or less pessimistic about solvlnc food 
distribution problems? Some factors affecting tneir Opinions 
r^icht be: 

A. The relative ease v/ith which a particular pc;ver groL.p rray be 
i nf luenced:, 

S. The number of pov/er groups that might benefit from such a 
dec i s ion. 

C. The bs'.efits that m-ay accn^e to the most significant power 
groups. 

D. The c>^lstlng machinery avallaLle for I-^ple^cnt i ng such a 
dec i s ion . 
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1. Rank order the follo-ving suggescicns iccordir-:,- 

which you think' is the bjst approach to world ioo:i 
distribution proble.-ns. For exar:;?le: l indic^r-s" 
the suggestion you feel is bes^/2 is the next'b"i.t 
and so on. Continue until you have r.ade five chiicos 



.(1) Return all of the unused U.S. cropland t 



O crc: 



.(2) Establish a world food bank to be built uo 

countries who have food and taken ±ro.-/by "co^';nt -ic 
who don't have enough food. ' ^ 



_(3' Establish a plan for globally coordinated na-io-al 
grain reserve policies. 

_(4) Increase U.S. technical and financial assistance- 

for increasing the food production of the ^develop^na 
countries. t^ — ^^ 

_(5) Develop a long-term food aid policy in v/hich coun--ia 
with extra food give that food through an oroanizatio- 
nade up of irany nations,, such as the VJc^Id -.Z"^ 
United Nations. 

.(6) Change food ir.anagerr.en t and land cr-.-nership to allc.-; 
for maximum governir.ent control cf food pro. act io-.'.' 

.(7) Establish an international group to control fish-; re 
the world's oceans. 

(8) 



e countries that depend on one crop or. product 
special treatment in the v;orld trade riarkc t . Fc- 
example, one country's corn may. sell at a hie'--- 
price than a country that raises other crops also. 

2. Questions for discussion: Po-/;er a.nd Authorit\- 

A. Who v/ould or does have the pc-.^er to put this idea irto 
effect? 

B. VTho would or does have the oowar ' to effectively prevent 
the implementation of this proposal? 

Who would be given the authority to see that the idea 
v/ould be carried out? " 

C 197 7 CTIR 
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D. Do those v;ho have the ^u* hor xr-^ to n?."%c c^ciricns 
necerosrily have the pzr^:cr to irpli^par.*. cho^? 

3, Now rank order the sugg-stions ac-^ir. ircr 1 :o 5, indicat 
which proposals you thin> eirc rr :• • } - ' ' v- V L- :-r:..ier ; 

given the pa//er and aiiihority f:::-ic.^, . 
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Title : Editorial: Issues of Food (Mary Leu Hohler) 
Introduction : 

Due to the increasing v/orld problem of food shortages, more ard ncre 
opinions about the problem and suggested solutions are being expressed 
through the media. This activity gives the students " means rf exores 
Ing their views, and ar understanding of the purpose for editorials. 

LESSON OBJECTIVES : 

After completing the activity, the student should be able to: 

!• State a position on the 'food issue and support the position. 

2* Write an editorial on the food issue. 

3. Identify positions taken in sorr.e current editorials. 
MECHANICS : 

Time: One class period 

Materials: Editorial pages from several newspapers or magazin 
ACTIVITY : 

1. Discuss the purpose of editorials with the class. 

2. Pass editorials clipped from newspapers, and magazines to 
each member of class. Have them identify staternen-s and 
suoport. 

3. Class memoers each write their ov/n editorial based on previo 
discu' ions of tne food issue. 
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Title: PERSONAL INVENTORY 

Introduction : If students want to "know what they can do about the 
■energy problem," they can start with their own personal life styles. 
The following activity is designed to check students' energy 
consumption and give cause for reflection on ways students can 
conserve . 
Objectives : 

To Inventory student behavior regarding their consumption of energy. 

To reflect on and change student behavior about personal energy 
consumption. 

Grade Level : 7-12 

Time: 30 minutes 

Materials : Handout, "Personal Inventory" 

Basic Skills Focus : A. Fonning generalizations from d?ta 

B. Values clarification 

C. Observation 

Procedure : 

Step 1. Distribute one copy of the handout to each student. 
Ste^ 2. Allow time for students to fill out the survey. 
Debriefing : , 

1. Accor-ing .;o the inventory, are students spending energy or 
saving energy? 

2, Discuss what specific ways students could change their habits to 
conse-'ve energy. 




Patridla A. Heist 
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PERSONAL INVENTORY 



When I leave a room, I always turn out the light if it is 
not needed by someone else. 

When no one is watching the TV or Ifster.ing to the radio, 
I always turn them off. 

When I get a car (or if you have one), my first concern 
will be how much energy it will save* 
When I eat, I always take as much as I can eat> and eat 
an that I take. 

I walk, ride by bicycle, or take the bus to school instead 
of using the car. 

I am willing to make changes in my life style to conserve 
energy. 

I check to see that the thermostat is set no higher than 
68 degrees in the winter. 
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Title : MHAT ARE THE POWER USERS? 

Introduction : Modern American households are full of many Items 
that use power of various forms. The purpose ^ tMs activity Is 
to give the students an opportunity to list and exam ne what 
tnese power-users are- It Is Interesting to e;f' r>e the various 
sources of oower used In the home. 
Objectives : 

To list and examine things around the house that use power. 

To classify the itens according to kind of poorer used. 

To determine what kinds of power are used most frequently at home. 

Grade Level : 1-12 

Time: Part of two class periods and tine at home 

Materials : Pencils and paper 

Procedure : 

Step 1. Have a short class discussion about things which use power. 
Include the following kinds of power in the discussion: 
bettery, gasoline, electric, natural gas, hand power, oil, 
air, and solar. Some examples are: 

battery: flashlight, toy robot 

gasoline: lawn mower, car 

electric: lights, refrigerator 

natural gas: furnace, water heater 

hand power: food grinder, non-electric can opener, 

broom, screw driver 

oil: oil lamp, some furnaces 

air: toy pin wheel, wind mill, clothes line 

solar: greenhouse 

Step 2. Ask the students to make a list of as many things as 
possible in their homes which use power of any kind. 

Step 3. The next day in class ask students to organize the Items in 
their lists according to the kinds of power used (refer to 
the above examples.) 

Gary R. Smith 
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step 4. On large sheets of paj,>r (or on the cf^^Hbo^r-d) v^'^te the 
following headings: 

A. battery E. han^ Power 

B. gasoline F. oil 

C. electric 6. air 

D. natural gas H. sol^** 

Step 5. With the students referring to their ^ ^^sts, cc^pil^ a 
master list which will Include everyt''^'»g ot\ gii tne lists 
the students made at home. 

Step 6. "len the master list is complete, dis^^^^s it usin9 the 
following questions; 

A. What do you notice first about th^ lists? 

B. Do some categories include more i^^ns thin others? Why? 

C. Can yoj see any items in the lists. ^ich could be 
po'wered differently? (Or do some ''^enis Appear in nxjre 
than one list? Example: can opeH^^ and electric can 
opener. ) 

D. What Items in your home could be ti^^d POv^gred instead 
of being operated by batterie^ e'^^'^trfcity, or other- 
power? 

Step 7. Does this list give students any insi^'^ts into the Energy 
Crisis? What are they? 

Steo 8. Have students list ways in which we ct?'?^'^'"^ energy wastefuHy, 
List ways in which we consume energy t^^^ely. L-fjt changes 
they would like to make in the ways th^^ and their families 
conserve energy^ 
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Title : WOULD YOU BELIEVE? 

Introduction ; N«w Inventions have created more uses for energy. 
Americans using these new luxuries have become greater energy 
consumers. This activity gives students a chance to check what 
energy users they are accustomed to having which were not pert of 
their Parent's childhoods. 
Objectives : 

To compare students' childhood experiences with their parents' 
childhood experiences. 

To Identify itens and experiences as "users of energy." 
Grade Level : 4- 12 
Time : One hour 

Materials : Handout. "Would You Believe" 
Procedure : 

Step 1. Distribute handout U students and ask them to think. 
Have students complete the handout. 

S^ep 2- Collect students' responses and list in one column on a 
chart. Make a second column for alternatives the parents 
may have h^d to use or experience. 

Step 3. Have students b storm items which may be placed in their 
parents' column. 

Debriefing : 

1. Do many of the same items appear on everyone's list? 

2. Do students consider these items necessary? Which one would 
they he willing to give up? 

3. How did their parents live without these items or experiences? 
Would students like to have experienced their ;^rents' childhood? 

4. Which items on the list wduld students classify as energy "users"? 
Patricia A. Heist 
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Have students check their answers with their parents and discuss 
what their parents' childhoods were like. Steer them toward 
discussing energy uses and consumption patterns. 
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??... WOULD YOU BELIEVE...?? 



Name ten things that ycu have or experience which yere unknown, 
impossible, or unimaginable for your parents when tiiey were your age. 

1- 
2. 
3- 
4. 




5. 



6- 
7. 
8. 
9. 
10. 
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Title : ENERGY USIh ? GADGETS 

Introduct-fon : The average household has about 29 smell electrical 
appliances t.tat use almost lOX of the energy consumed In the home 
^ and cost us precious dollars to operate. Some of these gadgets are 
necessary and helpful in everyday living, but the majority are 
"convenience gininicks" that are wasteft) and inefficient- Sin^ple 
tasks like carving meat, combing hair , brushing teeth, washing 
dishes, squeezing juice and opening cars should be performed with 
human energy and not electrical energy. 
Objectives : 

To demonstrate an Increased awareness of student energy consumption. 
To collect and categorize data* 

To identify alternatives for some energy consuming products. 
To determine amounts of energy consumed by Household appliances. 
To demonstrate skills in data interpretation. 
Grade Level : 5-12 

time : 1-2 class periods and time at home 

Materials : Handouts, Cartoon 5nd "Energy Using Gadgets" 

Procedure : 

Step 1. Distribute handout of cartoon to students. Probe them for 
their interpretations of cartoon using the questions 
provided. 

Step 2. Have students Identify the appliances shown in the cartoon. 
How many of them are In their om home? 

Step 3. Distribute "Energy Using Gadgets" (3 pages). Directions . 
are proyided. This activity requires some work at home. 
Students will list each energy producing gadget or 
appliance In their homes. 

Jacqueline Johnson 
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step 4. After thej^ have gcthered their data, students then complete 
the chart. "Energy Using Gadgets." Encourage students to 
categorize their data. 

Step 5. Have students determine actual energy consumption of each 
/EfiJ*""' calculate the number of kilowatt hours 
(Icwh) used per month, multiply the wattage by the number 
of hours you expect the appliance to be used in one month. - 
This will be the number of watt hours. Divide by 1000 to " 
get kwh. 

Example: Electric coffee pot used 1/2 hour per day: 

15 hrs/month x 890 watts = -.^ a i,„k/^„*u / , ^ ,o 

1^0^ iJ-^ Kwh/month (multiply by 12 

for kwh/year) 

Step 6. Encourage students to verbalize responses the column 
labeled "substitute." Have they ever acttully iMerf or 
done the substltue activity? 

Step 7. It is important to stress that although many of these small 
appliances consume little energy, it nevertheless takes a 
great deal of energy to produce them. 

Step 8. Connect this data-gathering activity to the following 
discussion prompters: 

A. People in the U.S. consume 100 tines the amount of energy 
as the average person living in South America. 

B. The U.S. Is 6 percent of the world's population and 
consumes 40 percent of the world's resources. 

F ollow-up : 

Ask students to actually do several substitute activities for one week. 
Example: Towel dry hair instead of using a hair dryer. 
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Directions: Identify all the appliances on this page. 
How many of them are in your home? 




,artoon from Education Development Center, Inc. 
•What Is Energy?" Ptopte. and Technology (1973), p. 20 
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ENERGY USING GADGETS 



The average household has about 29 small electrical appliances that 
use almost 10% of the energy consumed in the home and cost us 
precious dollars to operate. Some of these gadgets are necessary 
and helpful In evefyday living, but the majority are "ccnvenience 
gininicks" that are wasteful and inefficient. Simple tasks like 
carving meat, combing hair, brushing teeth, washing dishes, 
squeezing juice and opening cans should be performed with human 
energy and not electrical energy. 

D irections : 

1* Count the number of electrv 1 appliances in your own home. 



2. Create categories for your appliances {I.e., kitchen devices, 
gardening tools, entertainment, grooming appliances). 

3. List your appliances in categories on the following page. 

4. Do some research to determine the number of kjUfyuoaXZ hovju each 
appliance consumes annually. A kilowatt hour is most often 

used when measuring electrical consumption in homes and factories 
Example: a 100 watt bulb burning for 10 hours uses 1 kilowatr 
hour of energy. 

5. Now, brainstorm a substitute for each appliance. 

6.. List the, apoliances that are used most frequo (i.e., on a 
daily basis,. 



7. List the appliances that are absolutely necessary. 



•8. list the appliances that you can easily do without. 
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ENERGY USING GADGETS 



ENERGY APPLIANCES 


KILOWATT HOURS 


SUBSTITUTE | 


IN MY HOUSE 

4 


CONSUMED ANNUALLY 

1 


If you didn't have it, 
what would you do or use? 


1 


T ! 
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Electric Appliances 

Blender 

Carving knife 

CoHee maker 

Dishwasher 

Egg cooker 

Garbage disposal 
Trash compactor 

Clothes dryer 
Iron 

Electric blanket 
Humidifier 



Portable heater 
Hair dryer 
6en?,cidal lamp 
Sun lamp 

Shaver 
Toothbrush 
Vibrator 
Clock 

Can opener 

Lawn rrower/cl ipper 

Hedge clipper 

Saw 

Paint mixer 



Kilowatt Hours 
Consumed Annually 

15 
8 
106 
363 

14 

30 
50 

993 



144 

147 

163 



175 
14 

141 
16 



1.8 
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Substitute 

egg beater and strong arm 

sharp knife 

do without 

wash dishes by hand 

cook eggs in boiling water 
used for tea or coffee 

compost food waste 

manually shred trash and 
crush cans 

hang clothes to dry outside 
in summer and inside in 
winter (to help .humidify) 

wear permanent press clothing 

sleep with extra blankets 

put a pan of water on the 
radiator, hang up wet 
c'ot^es, or open the bathroom 
door after a shower 

heavier clothing 

dry towel , strong arms 

do without 

go outside and enjoy the 
sunshine 

grow a beard 

brush by hand 

physical exercise 

wind-up clock 

marual can opener 

hand-powered mower/clipper 

hand^powered clipper 

/ hand-powered saw 

' rand-powered mixer 
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A selection of ads on energy f 
are provided as advertising 
data to analyze. 

Title : ENERGY ADS 

Introduction: A great deal of advertising has been given impetus 
by the energy crisis. Ten vears ago the advertisements on the 
accompanying handouts would not have been in print. This activity 
asks students to look at a series of ads to analyze some of the 
basic techniques employed. 
Objective : 

m 

To deduce and list some of the basic issues that are addressed i-. 
energy advertising. 

Grade Level : 4-12 

Time : Ih hours ^ 

Materials : Handout, "Energy Advertisiro" 

Procedure : 

Step 1. Divide class in' -.a groups or students. 

Step 2. Distribute fiv'^ : laouts to each group so that each group 
has different ads. 

Step 3. Ask each group to concentrate on the following questiosis: 

a. *Wr,at soliitions to the energy crisis are suggested in 
the a'1,s7 

b. Are consumers being asked to consume rather than to save? 

c. K'hy would oVi co.Tipanies and utility companies wish to 
advertise for conservation when their »nain interest Is 
in selling products? 

d. What new companies might bs started as a result of the 
energy issue? 

Gary R. Smith and Patricia A. Heist 
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step 4. Categorize ads in the following categories (some ads can 
be put In mo-e than one category): 

a. conservation 

b. energy alternatives 

c. types of industry or company 

d. types of e ^ergy 

e. any other categories students can brainstorm 

Step 5. Discuss what specific products are being advertised to 
save energy. 

Step 6. Looking at thr- advertisements, can students see a reasc- 
for gasoli"!, coal, and other energy related prices to 
Increase In recent years? 



• 
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Why somb old oli w@ils ci c 
gettinqKill sfeamed u 




Straoi hrlpin^ to rw8;vrr irmpprd oil in tild wrlb. At « cost, lod/**, of $45 million in this oim* field alom 




^i?tr*rc' *;c>in^ ail out to 
t^rl \oij ih«'*»m*rg\ von 
lutii/Hiat inrlu<li'S nior« 
lt)an fAjilorin«i. Morr 
I'Uin ilrillin^- An«i inon- 

ciiAi'lopii;*! allri- 
luiti' s«iiin'i'> ol iMU'i^v. 
VtrVr *;oil1*I lurk. In rfO|k-n «>lcl oil 
w<-ll>/nir\ Vr %\rlls tiuil v^t-re- no lonjirr 
prcMliK tiM- and \vt* IkkI iki practical 
\va\ 5o nt-ovrr thi* oil wi* knr\^ 
n':suiin<*<i. But lotlax, u«- an* abl- ^ 
to tivfT MiriMMil that oil. 



Miuiru-c K Onaiivili*-. 




Al anr fit'ld hcTt' in the U.S., v%f jr. li-niii 
>r«-ani as a rcc-oveTv nu*th(Ki. )Xf-V<' ton n i: 
sit'ani <lov*n 44 vsrlis lh<Tr. Tlw \u\ ai*' 
[)rc'ssiir<* of tli«' st<\un uork t«j hrJj> Mi-rn 
jh<" oil an<i aid rrrovt-i \. 

Il s an i*norniousl\ d flirult an<i 
tAjxMisivr ojH'ralion. tar. <* -j>« n; 
^IS million and wv t^liinalr Vivll ha\r 
tt) >[>en<i aboul anothr -S147 million 
iK^Jon* the t\rU\ is depleted. Atid iiV ju-i 
on<' ni . manv wavs weMc 
working hard to nietM vour cur^Viis 



TEXASQ n»*<»ds for ihr fulurc 
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We^ wortio9 to keep yoor tnis!. 
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7b become le5;s denendent on 
foreign oil, w6 need more than American oii. 
We need American energy: 



In ihc last few years. Amcncis 
ikpenJenoc on oil from other 
OHjnino bus tncrcasctJ to ^houx 
45 pcn.x'ni of i>ur total cuasump- 

One v^;iv lo rciJiKT thai depend- 
ence i> to ct»a^^fve energy to use 
It nK>re w scly and elhcieniJy 

And whtie compunie^ suc*h as 
CoTKXX) aintinue to^aich for 



mt>re donDc>iic petroleum, it's 
imperative that we also develop 
other kindr* of energy. 

For example, there's enough 
coal and uranium m the U.S to 
meet our cn'.*rg needs unul soUr 
power and other fuels of the future 
tun begin u> pLa) s signihcani role 

Wc think its a gotxJ thing thai 
Corwia> hAK the <;ktil-ii nronir 



and the hnancia] strength lo go 
beyond petrolcum-Lnio coal 
uranium and newer form.s of 
energy 

Thai s the best wa^ lo reduce 
our dependence on foreign oil 

(conoco) 

Doirj; more wf h tixrgv. 
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To tmm rrot aOout wnat w'rt aotfiQ w«tft •ntrgy write 0*pi C. Conttnenai Oil CofT^ny. SianfOfC. Conn 069&S 
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«35,000,000 

Price ^SjOOO per unit Cnhlmum bimtment un8) 

Piogrm h |20J)C:;<ia00: cioMe June 15, 1978 
Ihfogrwn B: $15,OOOJOOO: eloeei Seplwiber 1^ W8 

The progrwn,wf* Apacho OorpocsBoo esKs opentor, 

««! •xplom Iw and diwiatop o<! and q« wsMm, bi 
»• UnitwJ Stalas. 86% of tfw funds wifl te devotMj «> 
•Kpioration and 15% kwKtod in tha driUIng of devil- 

opnHHtfal walls. 
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GoMm, ColoTDdo 80401 
i*^tf#st for QuttPifkaH^ni 

The C^^io t«#»gy t«i#crcK Im^turt (CE^ij i»oi» 

•cu*i»i to«cKet of 5»ct« QO^nmtoi -rt**^ 6ato ond 

**«OMgH e prOQfom rcMOrch prO^^cn 

At CSH ^opOi«i to »pomo<' rn«a 'cK m |^• 

• A Ttww ond •«0<ir»:t the r*<o»»oniKip ^'^^ 
.• An of^trM i««e<«^»on* b«N^e*« coot 6ri^«4op««r' 

•*. 

• Af» ond^ #w tcowwc impocn of po'enT>oJ e^^r 
co^f «ve*>on po>»€*«« ««i Coio«*odo 

• An of«ot)r*n e^Qy com^wption pott»fn» m Co^ 

• Oe*tlop^'* « mtfSodotogy to of^olyre i*»e •mpoct 
W«ftefn awgr d>*t<opm»nT or» the De'w«: Meiro 



and 



• An onoJx'vi of potvnfiol fo' r«b^f<d e^^'g/ t 
poriatte^ coeti frot^ cf^o^^Q^t «n tYo«e fnttin/ior^o 

• Dev#(opmcfrt of crtftvrio fef otMSiing rSe r#«oftve lucoMt 
of Oil «Ko!e de«o<opmertt if> Colorado 

e EnKonc««T«nt of COet dev»lopn>#ftt> pionmng irt Co^O- 
ro^. 

H rO«r OTQO^^ZO^on it qvoiifieii to perform re»«>'cn 

fhoM orooi. coMoct Pom Oo^i at CWi. (303j 279.28«l, 

for irtformofJort podtoge of pfoiect »wmmor»e» «od 

ffwtructiora for itAminJrtO Owolifico«iori . 

CW win occopt roqwttH for Ihtt irtfofwotic^ podioge o^ 

urna 5 p,i«.. April 14, 1971 OMolJ^cot.o« ttotem#«t» 

be received ot CW i office no Joter iSon 5 p April 24, 

The pwW.cali*^ of Ihrt r«oorch ogendc doet co^ttiti. 

• comnetffiorf' lo fu^ ooy or oil of tK. !.tTe<J proiectft 
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WE'RE GOING TO 
GREAT UNGTHS TOOKC 
TO KEEP YOU 
WARM IOMORIKM: 
ANDTHIMf 

AFTER lojyioiyio^. 




pi\iyhnv liiWyoinlii^aiul (\)lorado loconiplt^ir ' I<x3p"Hnesex(f ndinj^ Irom o' - Dt-scn 
Springs Klvki in S<)uil:wtrsirrnWyonni;^i in IXMnc*r Coniplelion of this link Is sc hedule- 
for ; I^r tiUI ol 197h. i!i i inic for ihr 197H. 1979 wlnier 

Wr rralso insUilhn^ neu gas a>inpression lai iliilcson ourW^c ngmalhhne (o help 
transpori nrw^as supplirs lo rttarkei. 

In ad<Jnion,v/eVejiis! (-oinpleicda nr\v''saeetonlng''pIan( adjacent to Ihc produ( tivt- 
Tabic Hix k Firkl. 

All ilicst- comprise ar expansion protjrain thai will a lon^J way toassist in gather: ng. 
prtKt-ssiiiii and moving t.^c major nru naUiraJ gas supplies being'SeveJoped inUVomm^ 
ami rtsc-wiuTc in ihr Ktx'ky Mouniain area 

Otniousiy. c xuansionitkr thisis<x>silv Hiu. it swell orth it. considering the roit 
tht*st' l4ir)liUc*s will plavin l^olsiering ihe rtowof naturaJ ^as :o our customers 

An<i asNuringyou a ct)ni iniious supply ol ihi. clean bui aJng enei^ Tomorrow. 
AihI the- tiavafirr lonKnnrow. 
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. . • ; ■ ■ ; . ; . : r. ' 1 Jt- : r- 1 ■ : " • 

2.I1 casts coimimcrs ii3S&,t^- 



4.Tlui pipeline system is thcrit disiivEr it. 



' . 1; , « •! '!» " . vi:;i l • ^ .v< 



. 1 . ; 1 .. 5 .' • : ' ' : - * r . 1 ■ i 



Dmsenre tsday% gas H American Gas 

while W8rtr« goriting tomorrfirw's. §vM^ Association 
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A report on a matter of public interest: ] 

How the Bell System is pampki: 
moce service of less glI '' 



In 1973, when the OPEC 
oil embargo went into effect, the HcU 
System committed 'iself lo reducin;; jtb 
energy consumption. That commjtmeni 
has been fulfilled. In four years, the 
Bell System has saved the energ> 
equivalent of almost 24 million barrels 
of oil and over 415 million dollars in 
energy costs — savings that help ))oU: 
down the cost of your telephone biHs 

Today, the Bell System is actu;iliy 
using 11 percent less energy than it d.d 
in 1973, even though the number of 







telephones in service has risen over 16 
per cent and the volume of business has 
i ncreased 33 per cen t . 

Heres how we are combining 
common sense with uncommon tec hnol- 
ogy in four basic areas to achieve Zero 
Knerj^V' Growih. 

Telephones are reconditiosed 
tbfee times. 

l*hc Bell System s cnerj^y needs 
b.*gin with the p")worand fuel ncve3sar> 
to design and^manufacture the basic 
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communications components --cables. 
Wire and equipment such as yo\:r h.>T:c 
tcicpnonc. 

in general, it takeb n.u. i. r. u 
energy to manufacture such itemis trorri 
scratch than it does to recycle ihc 
lic'cause Bell System equipment is 
desiv^r • d by Beli Labs lo be reliar !. . 
repjirv icti^'J recyclable extensi.i 
cncrfiy cutbacks . ave been reah/c\; 
through -'^O years of rc*cyrlinji an^ reuse 
New, moi e energy-efficient processes 
are constantly bemg devised by Westorn 
Electric, some of which email 
modifying origina. Jesigns for 
even greater materials and 
power savings. 

Since 1974, the Bell con- 
servation program has ba\ 
the energy equivalent of over 
three million barrels of oil b\ 
recycling metals. Aibo. more 
than six million equivalcni 
barrels of oil have been b;n 
^ through the reuse of cua^p 
menL I'he average ielc'prk3:u\ 
tor i'v.in-^pic, iS reconjii lonrJ 
ihrec limes bc*fore it is L:n:\'- 
pairnDle or obsolete 

New technoiog^' does 
morewiut iess. 

Another ^^rea in which the Bel! 
System is effecting energy savings is 
power for switching and transmissicr 
equipment. Constantly, new energv 
saving technology is being added to 
the system. Irem: Over two billion 
power-saving transistors, diodes and 
integral d circuits have been put into 
use. Itcpr Light Emitting Diodes 
(LEDs) are replacing incandescent 
bulbs in switchboards . nd telephones, 
saving over 90 per cent of the pre- 
viously required power. Item: A new 
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microi>roccssor called MAC-8 is less 
than one-tenth the size of a postage 
stamp yet contains the equivalent of 
over aOOO transistors, llie MAC-8 can 
execute several hundred elcxrtronic 
••thinking 'functions, yet it will operate 
on only one-tenth of a watt of pov^er. 

Snalier vehicles power 
fiaBt iieet. 

Twenty-two per cent of Be. 
energy requirements are in fuel for . 
fleet of over 170,000 vehicles, the larg- 
est privately ovsmed and operated motor 
fleet in the world. Here, a number of 
commonsensc procedures have been 
adopted: engines are carefully tuned for 
'^ak efficiency, smaller and more fuel 
efficient vehicles nrc being used, 
and shuttle services have been set 
up between some company loca- 
tions In addition. New York 
Telephone Company is experi- 
menting with nonpolluting, 
energy-saving electric-powered 
trucks. Due to these and other 
efforts, the Bell System in 1976 
use"^ over five per cent less motor 
fuel than in 1973. 

Even emploYees' hod^ 
kettisiised. 

Heating, lighting and air 
conditioning of ^11 System s 
25,000 buildings account for 45 



dynamo in September 1976. It can pro 
ducc up to ISkilov atts of ek\:tricit v io 
pov.cr a central o: ficc and microwave 
radio terrTjinal. Excess jxDwcr from the 
windmii is fed back loihc power 
company. 

• In AT&Ts new Basking Ridge, 
New Jersey, facility, an innovative com- 
puterized system heats about IVi mil- 
lion feet of office space by recovering 
excess heat from the building environ- 
ment—lights, equipment and the bod> 
heat of employees- It is estimated that the 
system uses 25 per cent less energy than 
conventional heating/cooling systems. 

Bell trials of solar heating and cool- 

Wmjmtl! h<-lpi power crntr*! ohonr off»cr tnd m»crowavr 
roifiit ic-rnuna) (utwrr at n^hi ) on Blew k ItUnd 




per cent ot its cncrg>' needs. 
Broad economics have been achieved 
simply by removing i .ousanJs of 
unnecessary lights; by lowering tempera 

water temperatijres; a.id by heatsng or 
cooling unoccupied areas only to t he 
extent r quired for equipment 
c^)erations. 

Moving beyond the obvious con- 
servation measures, the Bell System 
created a building energy management 
program to redc^sign and retrofit exist- 
ing buildings to improve their energy 
efficiemy Two examples ui other power- 
saving progmms at BA\ facilities: 

• On windy BUx k Island. KKxie 
Island, the New Knglanc depbone 
Q Company began operating a wind 

ERIC \ 




f il 



ing are providing valuable data which 
should lead to more widespread use of 
alternate energy systems- 

Tod^*^, thr^'*ghout th^ BeU Sv^^^^ni, 
our commitment tQ energy conservation 
is more than a goal: ii is an ongoing 
reality And in lookmg toth^^ future, we 
anticipate that n 1982 we will still be 
using no more energy than was used in 
1973. Keeping your phone system 
the best m the world 



@ Bell System 



E22 



c 1978 CTIR 



>buY« in a race against time. 

ail of tomorrow's nmraC'v laoo: 
saving devices 

To rnrKe ydur eiec:'=C- -ji-^'e 
come true, constructior. -t.js* 
go on. Your electric con^i^a-'v 
has ine know-how and ,s 
ready and willing to get :ne :0D 
done 

The sooner the tDene-. 'r^r 
ever /one Because, it we' n : 
do ii now tifDe has a v.a 

Thetime^s^chngor/. --u^: 
;o Uidd powver plants 




The race against time rs a race 
lor more etectriciiy 

need that eiectncity t:r 
ybur job drKl your home^ 

The race \s on be 
c ause some parts 
c f the U S will tace 
serious etectricai 
shortages as early 
as the late 
1970s 

As a result, 
we have to 
corl.rjue 




r>ew power plarii^.. as rar .d!y as 
possit)ie— because they take 
8 «0 years to coripiete 

VVe have to move sw :r . so 
that new ofiicei and (acto^'es will 
•,ave enough i power ic> o;v- jV 
and to generate new jooi- Sk) 
mat tne |Ob mar^e^ w>i' Kt-to 
expanding along with oppcjr i./ ■ 
ties :0r ac^ancerr.eni 

You'll also need more power to 
benetii from ai: tne eieciricai 
things to conat: Trie electric car 
i, you'ldrivr Tneeiecuic 
'hijc;ps sna trains And 
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WHEN IT COMES 
TO SAVING ENERGY- 
SUMMER IS THE BEST T!ME 
TO PREPARE FOR WINTER 

And, that's particularly true of insulation. Summer is the best 
time of year to losulate your home for two very good reasons. 
First, because insulation is a heat barrier, it can make your 
home noticeably cooler in the summer by preventing the hot air 
that accumulates in your attic each day from seeping intoyour 
home and second, because summer is considered to be off- 
season; the waiting time to ha^'e attic insulation installed is 
usually much shorter. Public Service Company will be glad to 
help you determine whether or not you need insulation and if so, 
how much it will take to bring it up to an R-30 standard. This 
inspection service is free. ^ 

Use the handy coupon below, tali 571-7721 or cail your local Pubirc Service Co. office. 



I 
■ • 



Yes. I'd iiice to have a Public Service Company repreeentativa check my attic insulation. 



Ne o : rr.r 

Aadre:>s Cii> 

Home Khone Bes'. time to cail. 

Office Phone Best time to calf. 



.AM 



.PW 



Mail ooupor to 

Put*c S««-vic« Company o« Cotoi*do 
PO Bor 840— Room 6 "6 
Denver. Cotorado 9020 ^ 
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public 
Serv ice - 

CjDITIJMn'. 

Goloracio 
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WEUUisPEcrm 

NTTK MSUUmOK 

FREE! 

Even it you have plenty of 
insulation, we want to help 
you make sure. And if you 
need more insulation, we want 
to tjelp you determine how 
much and wha. kind it will take 
to bring your insuiation up to 
an R-'30 standard. 

And we want to do it free, 
because-it's in your bes! interest and 
ours that you have the best possit e 
insulation for energy conservation 
during the winter heating season 
and the summer cooling season. 

What's more, if we determine that 
you need more insulation, we'ii 
arrange for^he contractor and we^ii 
fmance the- cost, adding moderate 
payments to your u:>.ity bills. And 
^ we'tl see that the contractor stands 
behind his vork. 

For an appointment with a 

PuWic Service Company insulation expert, call us. 

There's no obligation to add insulation, and the 
inspection service is free* |R^7H^K>> Jp^bHc 

can S71.7721 in ^ervlcc 




Oenvtr, or call 




mpany 
Colorado 



I 
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At hom« heattHQ gets mo^e ex pen ^ 
tiv0. W0 must hna tMtte/ w^ys lo 
iraulate A :o«^ insulated Windows 
mm dMigned to h«tp reduce unnec- 
MSAfy Mat lOM and aave energy 
Alcoa lnaulat#d Windows have twin 
^anai of weided-adge glass, 
aiuminum-to-vinyt constructior^ m 
bciti sash -and frame, plus heavy 
piim weather stripping Flexible vinyl 
glaxirtg alimiriates chipping and thv^ 
coet or inconvenience of periodic 



scraping and pd'Ht.ng 
Jf your house t5> djr conditioned. 
Alcoa tns^jlated Windows will heip 
reduce heat penetration m the 
« ummer So you can save energy 
IM year round 

Available m both new construction 
ai>d replacement units. Afcoa 
Insulated Windows offer a low- 
rr»aintenance. energy-saving alterna^ 
I veto ordinary uninsulated windows. 
Fortunately. Alcoa began to develop 



these special windows long boJuro 
er>ergy supplies became dn i^sue 
As a results we have them toda^' 
when we need them more than ever 
For more information on Alcoa s 
Insulated Windows, write Aluminum 
Company of America. 600 0 Alcoa 
Building. Pittsburgh. PA 15219 



Today, 

Alcoa's lit^laf ed Windows 
can lieip^ reduce the kiss 

in ycKir home. 
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CONSERVE IT... 

„:Sflve on water costs with new 
water-soving faucets and fixtures 

LET US REMODEL YOUR 
KITCHEN AiND BATH 




we'll inslftll: 

•Ncvi uaicr>sa\ing 

kitchen faucets 
*Uater sawing tub, 
lavarory faucets 
Toilets thai use 
less uater 
• tnergy-conscrxing 
uaier heaters 

pJti^ r«i4iiv other nrvh 

DESIGN AND PLANNING 
SKRVICK 
FRKKLSTIMATKS 



is/ T- T 
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1 
I 

I 

I 

i 

i 
i 
i 



WORRliD? 

by higli |as t elertric bills? 

BUILDING? 

WOOD WINDOWS AND MTiO DOORS 

CARADCO 



HIGHEST flOALITY-LOW PRICES 

*wood ... for warmth and charm 



INCO 




ws 

ATED 



i 
I 
I 
I 
I 
f 
I 



1610 Wynkoop St. ■ 
Denver, Colo. 80202 825-2881 | 

'Wootf intuiilM\1.770 timet bettor then aluminum 



i3% 



I 
I 

wns are taxed. regula<ed or prohibited. K 

f WIN DO WS. INC. 825-288 r ■ 

B_ * YNKOO?. DENVER. COLO. 802ft; B 



EVERGVMVLNG^ COUPON 

Extra i'lffoamt 5 PER CEM 
On all orders placed with us dur.ng 1978 
with CASH IN ADVANCE at the t<me the 

I order IS pl?ce<J. Present this coupon vn'h 
yotir order. This offer fs void where cou 
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'7 think my Sunstpcam 
solar water heating system is a 
great inwestment'' 

Anni0 Crawford has ptned the growing 
number of homeowners who enjoy imrr»ecJiai€ 
saviriQs with Grumman Sunstream^ soiar 
domestc water heatmg systems 

Savings are consideraD<e. because me 
hot water an average famdy of four uses tor 
showers, wdshmg clothes and dishes can be 
more than 27.000 g^^^lons each year' The 
cost of heatw^ ihts water can amount lo 15% 
to 40% of your yearly healing b>ti 

The Gturnrriari siif^stream system is an 
investment th;?t will pny ir>c:easing dividends 
asconvetitionai erK-ryy costs continue to rrse 

Suf>stfean) is a proouci of Grumman !ec?i- 
fK)*ogy which iarxied Annencans on jne moon 



Grumman stands for reliability m Gulfsiream 
» executfve jets. Gru'inman trucks, canoes and 
Pearson yachts 

Prices on Grumman Sunstream systems 
start at $1 .238. piuS iransportaron. local 
taxes ana dealer tnsiaiiation 

For more informaton on dorr.estic water 
space and pool hea^ng. write G'umman Sun- 
stream. Dept 201. 4175 veterans K1enx)riai 
Highway. Ronkonkonun. New York 1 1779 

GRUMMAN Sunstream 
The fe/iabte scarce 





Sunstream colleaors on f/)e 
Cra\ivford home in Caiilomin 
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'ii?' ill^ iiili V^^^ ' ^ • 



Cfciecriv*:s: 1. ituJcV.ts 



S o 1 



fCitv^ 200 to :50 :ni^-^-iic -j a city in :hei: 



3. Given 53,00, ^'-"^ -t; ^ 

how f.-ar the-.' cc,:j^^--ir ^-^^^ 
*i. :-f.;der.t5 •..ill • 

Materials Needed: Nine cards with ^ 

and t!iirty c^J"^- v.^:,; 



.•\e city r'iey ere visit:- 
''.e 5tiu%?'"ir5 v/i 1 L ccr.r:.:- 



J. 



r P«'«rt3 of the \or Id, 



for all c:ir5- 

:\^ar-. iicrcj j^'.ve the c:^-: 

ri> --^tea i:\ tHe 1979 G:-xs 



:ity and hi3[!:-.':iy 



Mileage Guide.; .-n 

^ ^ 1 Co 1 



:^ co;)i^^ t}ic fc'-'^^kior, write: 



Procedure: Have t^.e stud-fnts Jra"> Or,v- 
I>e done indi'. ' dual ly or in pairs. 



fixed nunber of miles to travel. 



^"'•nd ';-^^''^''-'<-^'Drico cards, 

-G. jf.^j- their car, have rr-::? 



figure hew rar tho> can go on t;>oir - ^^^--^ ^or --.tj^r , ..c.^e .r- 

the .;as price; then trjltiply that by ."''try'^^ - J-^r ^.c^'S. r:i:vide :?.r;^ 

dcptts couid ":ark t.":e d.ista;-*CL: t.'icy ^ ^ -^.z- ^ ^<i..^^ - 

ticn, or nc.ve tncr. report tc tr.c ui-i^-^ : '^.^.> 

^ •*c*«./ rar •^.*";e\* ••att* t-ii t-'^-i^a*'; 
tnexr car. - v,./ - . ..ex - 



After all st-ie::cs have cc?:pleted ^•'^ci>. 



copy of the conpar^d gas prices and 
lowing questions; 



How do gasoline price 
co.^rare to ct 



3. 



Qar M'-^'-G.'^ an^f discuss the fol- 
ne oricei i^' >o?>^ ^, ^ 

her part^ of tli^ h^r^^f'^ ^nd in the U.S. sere:-:.::: 

How '^"ould \'0ur driving h-i-lr. ; ... 

■^:e i:^'--^od if ycu lived in Ro-.c;^ 

V."hat is the reiationshiT^ 

peoDle buv? HOW would lhi5^^;^^-^ casoiino p;.:cc3 and ':ars tha: 
Japin to Italy? ^^iacior.n.p v.^ry tron the U.S. to 

What is the relationship ^^tw^ . 

g::.5oline consuncd? V/iiat Co. ^'^^os and the n-cunt o: 

Sasoline consunrtion? * ^'^x:sior.s can you -rnw ^^cut U.S. 

What else ber^ices the g'^^^^Un^ - - 

t • o r^r^C?^ ^•'•^'^hr ifr.^c^ rlii? kind of 

cars pocvlo rjuv. c*-* .v^v cuw .-^-..ju 
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jr. i.L v^' :1 '0?: i; ii 'J. 5: '7:^^; ' ' 



International 
Gasoline Prices 

(per galior,) 




Iracrni:*.i«r.jl Oil I3evelor>-te:.t:^, StcLi-tical SurT^.-y, Jar.. 22, 1976. 



nJh'L iiATixcs _r>; m.I'.;;, ro;^ iij-p v; :i:ci ■ s 

(Fro:-: left to r'inl'.t: the r.cM , ?.;;t or.it i c~o'i 
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1. 


V.izs'in P.-210 m - r.': .""'G 




](.. 


-5 


:fust:iP.- ri r: - 21 




2 


3. 


Plymouth Sapporo n - 2f: .' 




^ ^ • 


•1. 


.VIC b'fiirit r: - 22 .':!';; 






^ « 


Gicvi-olct r.iin-uro r.i - IB : 




:o. 


6. 


Uii-\'rolct ?lonra n - 21 :!i 




-> 1 


7. 


TorJ f-"icst:i n - 2,S .':i'f: 




->-> 


S. 


Toyota Cclie.-i r: - I.S MPC 






9. 


ri.- Dasher r. - 25 y.l'r. 




* 


10. 


v.: R.'hbit Diczcl v, - -I] : 




•> - 


11. 


A'JC i'l'.ccr a - 17 ."I'f: 






13. 


Clicvrcict \'ov.-i n - !:> :::'(; 






13. 


.'>o<Ij>c. 0:.-Jii r. - r.'j :;i'f; 






Il- 


C'ulill.u: l.l/)or;ida u - M 


'TC 


no 
• • • • 


ls. 


Oiryslcr Cordob.J a - K) 


.■0. 



rrar.u 'il trar.sr.iission, nr.d r. 



l^o;j:i.ic f-iap.J Pri.x a - 17 : 
rM;ick LcSahre *i - 17 f;Pn 
rjncoln f.Giaiiiciitrtl a - 12 
OiJs I'ClTn P.fl a - IS JirC 

Ford Piiito i-."af;cn r.i - 20 "Vri 

Fori! LTi) h:!.;or« a - 13 MPu 
Latiiun I'icktip n - 21 .''PC 
Gic\ro!c.r :!u:r.e fr.rlc a 

Ford i.coriollno Vai; n - i 
flonJa rivic .-ri - 23 KPG 
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r ONE SMALL PIZZA 



Introduction : 

Few students would turn dpwn a pizza, but how to divide it 
amoncj 30' classmates can conplicate things- This activity 
just might pass their tolerance level as students examine 
the inequities in tha distribution of energy resources on a 
global (classroom) level . Alternative methods of distribution 
are presented to students as they wrestle'with the issue, 
-How to slice the pie." 



Objecti ves : 

At the conclusion tff this activity, students should be able to: 

• assess al ternati ve methods of distribution of global 
energy resources 

- identify those methods of distribution that are currently 
in practive, citing reasons for each method 
^ - speculate about global inequities and energy resource 
distribution 

• articulate about the complexity and difficulty involved 
in distributing energy resources equitably- 



Materi al s : 

hungry <:tudents 
6" pizza 

(optional) 10 grocery bags, felt pens 



Procedure : 

1. Place the following question on the board: 

"How should energy resources be distributed?" 

At the teacher's discretion, this activity can be intro 
duced in one of two ways: 

Dramatic Presentation : Place a small pizza on a student's 
desk. Obtai n 10 grocery bags. Draw a face on each bag. 
Plffce one of the prooosals (listed below) in each bag- 
"Introduce" each "candidate" to the class, reading his/her 
proposal for a.llocating world energy resources. 

A second method is to list the proposals given be th€ 
board with the question, "How sould energy resou ^ 
distributed?" 
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2. 



Regardless of the method sele:Led, students should piCK 
an alternative for the distrilution of global ene^^^y 
resources^ 



This can be an individual task during which students 
" — for a candiate (proposal), or teachers may choose 

class into small groups to promote student 



'vote" for a 
to divide the 
int^racti on . 



iiOTE: , Watch out! Some students may become too frustrated, waiting 
for a decision on who will get the pizza. Svich frustration 
Biay be exhibited by "stealing** and/or "eating" the pizza in 
full view of; the rest of the class. If this oc rs , the 
implications for debriefing the act-^'vity are many HO- LO 
CAN DEVELOPING iJATIONS WAIT FOR A/JSWERS^TO ENEP.GY ISSULS? 

Debri ef i nq Ideas : 

!• Given the state cf world energy resources^ which proposeMs) 
do you think are totally unfeasible? Why? 



2- 



3. 



4- 



possible responses: #2-If resources were divided eqnaily, 
no nation would get the energy resources it needs. 
#r^Its too late. The rainy day has arrived. n 



Given ti'^ state of wo rl d energy resources, which proposaH^y 
do you Lhink explain our current glcDal energy cituation? 
Defend your £nswers. 



possible responses: 
#1 OPEC's prices. 

#4 Depending on Scudents perceptions, "high grades" may 
be interpreted as "technology 

#5 Other students may interpret technology as "hard work." 
#7 Foreign aid and investments can b£ viewed'^as con t r i d u i i o" s 
providiiig a rationale for consumptive patterns among oeveloped 
nations . 

#8"Since we've al ready^yel oped, we're "first in line-" 

#9 Using the Middle East, pernaps ihis proposal cdn be 

j usti f i cd, I 



Given the state of world energy resources, which proposal(s) 
would be the most difficult to- impl ement ? Defend your ansv^.^s. 



possible responses: 

#4»5»6^7. Reaching consensus on criteria such as "high grades," 

"hard workers," "neediest," and "contributors" is a difficult 

task. 



Which inethods(s) of distribution seem the most equitable? 
Which seem the least, equitable? 



(Responses will vary) 
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&. Which nethod(s) do you think could lead to conflict? 



possible responses: #8-wars; # 1- De ve 1 o p i ng na t i on s tr.fght 
get fed" up with being "out- pri cod . *■' #9-Hoarding resources 
could lead to conflict. 



Extending Lear inq Ideas : 

1. As a research project, have students obtain the data nece^'=r- 
to translate the "pizza" into a circle graph, 1 11 us t ra t i r, ^ ^ ^ 
consumptive patterns among world areas. " 

2. Students could become "campaign managers" urging support for 
candidate^ representing each proposal. 

3. Set up a rol e- reversa 1 , How would a I^iger^ian, Indian or 
Brazilian respond to each proposal? 

4. Al 1 ow students toselect and prove how on or t 



wo 0 



;he 



proposals are in practice today. This option requires furtner 
res ea r :h . 



1 

2 

3, 

4. 

5. 

6. 



PROPOSALS 



HOW SHOULD ENEPGY RESOURCES L£ DISTRIBUTED? 
Sell to the highest bidder. 
Divide equally among all of us. 
Save for a rainy day. 

Give to the people with the highest grades. 
Award to the hardest workers in class. 
Give to the neediest people in class. 



7. Award to the people who have contributed the most to class 



8. First come- first serve. 

9. Give^it to the person whose desk it is on. 
10- G.ive it to the strongest, person in class. 



Note: -Students may develop "write-in" candidates advocating different 
proDosals. 



This activity is adapted from, "Apples," Center for Teaching International 
P-V^ions, University of Denver. Credit for .the original activity is 
'ERLC Jerry McCracken, Metroplitan State College, Denver^ Colorado. 



J 



Distortions! Distortions! 



Introduction : 

. Sometimes the visual impact of "distortion maps'* can make 
a point better than words. In this activity, students are 
shown a world map that distorts the areas of the world where 
most energy resources are located. Students can test their 
. Seogra'phy ski 1 IsV i^enti fyi ng India , .Nigeria and Brazil on 
this iitap. They are then asked to "make a hunch" about whe^^e 
most. of this energy is consumed. 

A discussion on distribJtion of. energy res o u rces *ah d how it 
is related to global interdependence concludes th i s ac t i v i ty - 

Objectives : ' ' 

At the conclusion of this activity^' '^'itiS should be able to 
-locate India, Nigeria and. Brazil iree world map^ 

-identify areas of the world whert: i reserves are f_ojj_n_d 
and areas where oil reserves are c ons u^ed 
•define global interdependence - 

Materi a 1 s : . 

3 maps (duplicate one set per group) 

1 ) bl ank worl d map 

2) Global Oil Reserves 

3) (students develop own title; should resemble so'^.:^ 
like, "Global Cons ump t i on . " ) 

Procedure : 

1.' Divide class into sr.all groups. .Distribute the firs. v:cr 
map to each group. Students should corriplete the ass ^^^rr.e^ 
given on map 1. (5-lOminutes} 

^Z\. Distribute the second map to each grojp. As t't^. answer 
the questions on this map, some shobld express srrci^. at 
the large size of Nigeria and the srr.al size 
Ask them to speculate why this is so. ^robe tnem f;^the»" 
to make hypotheses about which nations might rave to irpor 
or export oil. 

3. Next, ask students to speculate about what a ^ c n $ l "n p t i o n 
map might look like. 

Optional: Distribute a blank world map end felt pens for 
students tg, display their hypotneses. Let them make son^e 
"hunches" in**their groups, creating their own distortion 
maps. These hunche?: can be compared later when students 
receive map 3. 

4. Finally, distribute map 3» encouraging students to conipare 
maps 2 and 3 as they locate India^ Nigeria and Brazil. 

Experimental material from the Project for an Energy Enriched Curriculum, NSTA, 
g)iilder. Colorado, 1378. - E36 ' 
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1. ^Using all three maps* define global interdependence. 

2. * What does interdependence have to do with the current 

energy situation? 

3. Use these maps to explain the following statement: 

••The average Ame r i can cons une s 19 times more 
energy than the average person in Brazil, 62 
more times than the average person in India 
and 188 times tne average Nigerian.** 
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Argtfittn^ 



M»p» from W ^ricmtfrini^i ^ . /r^^jm A-ne^- ^o^^^y Atlantic Richfield Company. 

- -J-^m, IntercomSi. Gl^. persP^^tiy., rhri>"9^ Asian Experiences, 
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MAP 1 




Locate India, Nigeria, Brazil and the United States. 

Circle the following world areas: 
North America 
Latin America 
Middle East 
Africa 
Asia- 
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MAP 2 GLOBAL OIL RESERVES 




Find India, Nigeria, Brazil and the United States on this mar, 

Which area of the world is distorted to become oversized? 

Which area of the world is distorted to become very small? 

Which nation that we have studied could probably exoort oil*^ 
Why? ^ 

Which nation will probaly have to import oil, especially if this 
nation develops this same way the United States developed? 
Why? 
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MAP 3 




Find India. Nigeria. Brazil and the United States on this map 

List as many nations or wrld areas that you can that are 
distorted to become oversized. 

Why are they distorted in this way? - 

List as many nations c^r world areas that you can that are 
distorted to become niiich smaller. 

Why^re 'they distorted in this way? 

Give th^s map a title. 
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^ I *LL DOUBLE THAT! 
Dve rvi ew 

Jllc!tn^^nd"tnM'''^"?^S ^° reinforce the concept of exponential 
?rirp^ ^ ''^ students, concrete experiences in applying ?he 

concept to energy Given statistical data, students will develop 
?.h?. ^f S^^P^^ ""^^^ "^'TT niustrate the importance rf the va?- 

P^^:-^' consu^nption. -Doubling time" w??[ 
..uswra.ec as tne entire class develops a large bulletin- 
cr?;?ct]%%?:''' Consumption/ And the; wi l sharpen 

fe 5 nc 5J;^nJn? '^'^^w '■'"^ ""'^^""^ ^^^^ ^'■^ "aebunk" Sis- 
leading ..:jtem€nts in advertisements on the present energy sii-J. 



Ob j ect 1 ves : 

The student should be able to: 



v4. 



Tine Allotmpnr: £ class periods 



Materia 1 s : 

(laentifed with activities) 
Activity 1 "The Facts. Please" 
Acti^vity 2 "I'll Double That" 



txpcriMcnta? nuLorial f ror: ti.f. ;v:<.'r' C. : fc r ,ir) fnomy Lrrichr^d 
fi<;:ri9<im)i,_ :.atio.,al Scic-nco TejcnC r's At s o clTtTi'lfnTTr^l cc r . ~ 
^'^ ''-^^'^'x ^\ckct ..(.vcloper: Jocquclyn Jci.nson. Cherry 
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ACTIVITY 1: THE Ffl^Ts , pLEASE 



Material s. : 

student worksheets: 

"The Facts. Please: Coal" 

"The Facts, Please: Oil" 



Time All otment : one class Per-j 



Procedu re : 



Present students with the jj 

"The Facts Please; CoaK'' ^^a sheet on coal for Activity 1. 

space provided for this e^p^^^^® 9''^P^ ^he data in the 

'^'^Cise. Ueacher graph provided.) 

Ask: "As the rate of ci 
happens to the number o'l ^g^' 
years decreases. We haye , ""s 
our entire coal supply is 



ip^ion of coal increases, what 
_ remaining?" (jne number of 
^ Shorter amount of time before 
°ep-}eted.) 

NOTE: Make sure students ^ 

the variable on the horiZo^J^erstand the relationship between 

"Cdi axis (pe rcent i ncreas e over 
number or~years 



present consumption ) and tf^, 



remai m ng 



"Experts 
last 320 



estimate zncL az-— u,- 

to last 320 years at Ergs^^^'-^ 
the energy crisis seen' ^ 



. . enough coal reserves 

1 ei^li—O f cojll umpti on making 

true^that America's coal rei"*^^' wr * ' ' 

present rates of consumptio^^rves would last 320 years at 

U.Z. Government is to a^hip • 



However, the policy of the 



tion. If coal reserves 
or 

growth 

data sheet.) 



consumption, the life last 
wth of consumption are gi^*=^^Jp th 



of coal, con sump - 
years at present rates 
r various rates of 
Ven ^l^e table. (See student 



Dr. Albe^.^ opr+i 
DepartmelJ A. Bartlett 
Universi?^ of Astrophysics 
}y of Colorado 
^ the j^°ioradoDai ly, 
' 1978.^ 



(Quoted 
August 9 



Distribute second worksheet •..^.^ cj,^. n , ., .> 

the same procedure for thi-J' "The Facts Please: Oi . Use 
data to construct a bar 9rLj°''''??pa^: students will interpret 
The bar grap-h will i H "StrJ^H (Teacher graph provided.) 
as the u:-S. consumption of o^ *-nc"e^c^'" cr5'*'/^'"'15;"J^nH 

it helpfuT t6 reflect on th^^ Iwn aoo^^'c ^J"^^"^? "VI I J 
^ ^ir own ages as they calculate the 
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life expectancy of U.S. petroleum at different rates of 
consumption. ^ ■ 

NoVT: Call students ' attention to remaining U.S. petroleum 
supplies and mentis. i the fact that these estimates are based 
on assuming the maximum potential of Alaskan oil and U.S. oil 
shale. ' 
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STUDLNT DATA SHEET: THE FACTS, PLEASE, 




LOll cstii'iate 
of rcniaining 
reserves 

390 

biliiOTi Metric 
Tons 




Let's.\JOrk viith 
the lUDrOlriT of 
the hi nil and loii 
estirotes 
950 

Million Netrfc 
Tons 



Graph the data in the table on the left Jake the 
vprtical axis tho yr-cirs remaining and the horizontal 
axis thp percent increase over present consunption 
rates. De sure to give your nranh a title. 



TITLt 



increase How long will 

present rates our coal last? 

insumption 

percent 320 years 

percent 1^3 years 

percent 100 y^'-s 

percent " years 

percent......... 66 years 

percent; 57 years 

percent..... • 50 years 

percent.... «5 years 

percent ^1 y^^s 

percent 39 years 

percent 35 years 



01 



Albert Bartlett, Physics Dept., University of Colorado. 
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STUOtST DATA SHEET: THE FACTS, PLEASE. 



GO.:t 

ll/SU UP) 
9b. 6 uILLIOa iJAkRLLS 

UfT 



206.8 olUiOlj bARRElS 
(Assuming oaxltiuo potential of 
Alaskiin Oil an<I U.S. Oil 
Shale) . 




Ibke a bar graph in the spaco nrcidrd. 
!*4l;c the vertical axis the years rc- 
wi.iiiKi and the horizor.tal axis t'-o 
percent increase over 1972 consunntjon. 
Co sure to give your graph a title. 



' Percent increase over 
1970 Production and 

Consumption Years Remaining 

01 63 years 

i; ..; 49 " 

21 " 

3: &3 " 

« 31 " 

SX 23 " 

61 26 " 

n 24 " 

8X 22 " 

9X 21 " 

lOX " 
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Activity 1 
Teacher Illustration 



Activity 1 
Teacher Illustration 



W« tOiiG WU. OUR COAL LAST? 




0 

•'«rcent Increase Over Present Consuinptjon- 



7. ' 
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TITLE: HOH LOJIG WILL OUR OIL lAST^ 
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PERCENT mmi OVER 1970 PRQDUCTIOH 



ACTIVITY 2: I'LL DOUBLE THAT! 



In this activity, students manipulate squares on a Urge graph 
(histogram) and demonstrate exponential growth. After calcula 
ting a doubling time of one decade for U.S. oil consumption, 
they should understand that when things grow exponentially , 
enormous increases in resources are consumed in a very short 
time. 



Materials: 

wall space the size cf a bulletin board (or use a classroom 

door) 
butcher paper 

construction paper cut into 50 one-inch squares 

thumb tacks ^ 

marking pens 

overhead projector 

copies of histogram:. U.S. Consumption of Oil, 1910-1980 
Time Allotment: 2 periods 



Pro cedu re : ' 

1. Co'oir large bulletin boa,rd or classroom door with butcher 
pap^'r. Project the histogram (provided in packet) on the 
overhead projector, focusing it on the bul letin board or 
door. Have students use marking pens to trace the histo- 
gram in the lower left corner of the wall or door space. 
(Projecte-* size can be either the original size or do-uble 
the origir.-l. If data is projected to original size, one- 
inch construction paper size should.be used. Use two-inch 
squares if projected histogram is doubled*) 

2. Ask students to identify the point on the graph that rep- 
resents 1980 projected estimate of U.S. consumption of oil 
(7 billion barrels per year) What was oil consumption in 
1978? (6.8 billion barrels.) 

3 Next, students should fill in theareas on the histogram, 
using cut out squares. Al 1 6w . s ti/dents to cut some of the 
squares to do this part of the activity. 

Ask students what the squares represent. They should be 
able to verbalize that the squares represent all the o^l 
consumed in the U.S. from 1910 to 1980 (projection). 

4 Tell students that our consumption of oil is growing at a 
rate of 7% per year (estimate). Have students calculate 
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the doubling time for our consumption 
following formula: 



of oil , using- tn^— 



rate of growth 
'■ 70"^ 



doub Vi ng 
time ' 



OR 21 
70 



10 years 



AS. students how ',^,%r/i^rc 1 t do ng'°ti'.e7 ^ 
iTy^UT Ss'rn7 ^"r.fn renrhfve a st.dent extend the 
^"ri^ontal axis on the histogram to 1990. 

,,,, step t^^„^-4r^rp.^°f„r;ji ^ro^^^'cohirpi' 

students now move the 55"^r"/"^^"„ the space that now 
Uon fro™ 1910-1980 an p a e e™^,n.t^e^^P^^^^ ^XJ^r^•^ 
represents 199U. mm i^nc r ^^4. pQ^^ somehow tit 

=11 tt^^ ""^^^d ISsS- 990 Tn ot er words, the 
into the ten year Pei^"?:/'"?. iggj (at current growth 
%resKiirL"eruar.rrn"rh^ il/we°hive ever used: See 
illustration #1. 



To check the accuracy of the r 
multiply the number of barrels 
(7 billion bar rels ) by d 



work, students can 
they used before 



6 calculate another doub ing 1. . s .^onTe 

outlined above. "^'"^J'^" ^?-t» ?Jto this neS 10 year period, 
histogram have to ""?S",te'Jhe squares once again. Carry 
Allow students to ""IP"'"^ "^^^e class has acquired a - 
;?LV^!^fof"druSn^9""t.in^ -^d Tx'pin^ntial growth. 
TO illustrate an exponential curve have students PjoJ^PO'-^, 
•ioiJJt ^VTl^^l'^-^ teacher illustration «.) 



Evaluation: 

WHte on the board or distribute to students the^^bogus" n^ 
r„lr!la?^lr;bort"douJ^ing%?^r-<- exponenfia, growth .,n 
evaluating the newsrel 2.ase. 

HOW n.any students think this news will end the energy^cr's^^? 
^S^Toni-iU this " ;sco^e J l,;"Jor exponential growth? 
rates? Do students now have d 
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. . .UPI. . .2000 
Oil has been jdiscovered in Anartica. 
This discovery is equal to all the 
oil consxOTed by the U.S. EVER! 
It appears that the energy crisis is 
over! U.S. Energy Officials are ela- 
ted. Said one, "We've got oil coming 
out our ears!" This is indeed a won- 
derful day for the people of the 
United States. 




Allow students to refer. to the class histogram. At current 
nrnw^s rates all the oil consumed in 2000 will equal all we ve 
^ Th 5 "discovery" would accommodate our consumption 

^erds'?rone'!; re d^caS^^'^'wHEN THI.GS G'ROW EXPONENTIALLY. 
ENORMOUS INCREASES lU RESOURCES ARE C0:^SU>1ED 
TIME! 



IN A VERY SHORT 
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U,S. Consumption of Petroleum 
1910-1980 
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to 
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Teacher Transparency Master: 
Project to original siz€ or 
double. (1 "squares or 2" sqijares)- 
Project on to bulletin board of door 
covered with buthet paper. 
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TEACHER ILLUSTRATION #1 

VJifrt a doubling tine of one decade, each 
bar on the gra!>li is equal to the TOTAL 
nunucr of squams preceding it. 

To check this, have students nanipuletc 
tho Pieces foom 1910 to 1970. The:' v. ill 
equal 1D30 consumption. 



ALL the oil \iq vnll have used in 
1050 is equal to all that v/e 
have ever con:,unedI 



/1/6 IKO mo 1140 •"KO HtO "110 



This bar is 
equal to the 
total +hdt 
precedes it. 
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TEACHER ILLUSTRATION 

U.S. CONSUMPTION 
OF PETROLEUM 
1910-1980 



Students can carry out this 7% 
growth rate (10 year doubling 
time) for several more decades. 

They can then plot the points for 
an exnonential curve. Plot the points 
in the center of the ton square for 
each decade. 




n3«) \md nso 
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OTHER USES OF THIS MODEL: 

using this format, teachers may clioose to develop their ^^JJ .^^JJ":^^ 
Students may also enjoy using this model to devnlon the.r n^°f -j,,, 
visually display the concept of exponential growth. Such prcjer.is 
Sscd in discussing other grov;th rat.s and energy resources r 
p^pcr; though not easily removed |i^n also be used with th^r no 1 
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mie ; ENERGY SIGHTS 

Introduction : Americans arc the greatest ^^^sumers of enersty. He 
vtonsume more than half of the world's enefSV- tk) ^ have « 
responsibility toward the rest of the wprl^*^ People? This activity 
gives students • chance to think about the "lights" we have as 
energy consumers. 
Objective : 

To give students a chance to evaluate thei*^ ^"^ghts ^s compared to 
others. 

To let students examine the consequences ^he 'vights" they 
want to have. 

Grade tfevel : 7-12 

Time : One hour 

Ma terials : Handout, "Rights" 

Procedure : 

Step 1. Distribute one copy of the handoa"^ eaigh student. 

Step 2. Have students individually circle number of those 
rights they want to have* 

Step 3. Share students' selections and cho^^^ five "rights" they 
most value. 

Debriefing : 

1. Can students have all the rights? Are ^^^re contradictions among 
the rights? 

2. Are there other rights related to ef^r^y students would like to 
include? 

3. Vfould an environmentalist answer the s3f^ wa^ that students did? 

4. Do students feel that they can currently Jnjoy those five rights 
they most value? Are there obstacles tO having them? Do students 
feel that they will be able to enjoy th^ Same rights five years 
from now? What problems, if any, do th^y foresee? 

Patricia A. Heist 
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5. What role does the government have In guaranteeing that Me have 
these rights? 

6. Are there pressure groups that Influence what rights Ne have 
available to us? 

7. kfho detemlnes what rights we will be able to enjoy? 
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Every American should have the right to: 

1. Have a dishwasher, trash compactor, washer, dryer, freezer, and 
any other appliance he can afford and might want. 

2. Have as many children as he wants and can afford to support. 

3. Build a wind generator in the backyard even if the neighbors think 
it's ugly. 

4. Commute to work on a bicycle in safe bicycle paths. (Reserved for 
bicycles. ) 

5- Own a car and drive it whenever and however much he wants. 

6- Own and drive a Winnebago or large camping trailer on vacation (if 
that is what he wants and can afford). 

7. Observe and enjoy wildlife in its natural state. 

8. Own a large speedboat and dune buggy for recreation. 

9. Be assured (guaranteed) that any new house purchased will have 
maximum insulation and energy- saving features. 

10. Live in a community that has preserved much of the beauty of natural 
surroundings. 

11. Be free from exposure to unsafe substances in food. 

12. Camp and hike in unspoiled wilderness. 

13. Ride down a wild river. 

14. Have access to cheap, convenirnt, reliable, mass transit systems in 
cities. 

15. Have unhampered access to use of the sun for home heating. (Sun shining 
on your house c^n't be backed by neighbors.) 

16. Be safe from the rossibility of misuse of nuclear materials by 
terrorists or from radioactive poisoning from nuclear accidents in 
power plants. 

17. Have a fire in your own fireplace whenever you want. 

18. Buy any kind of car he wants and can afford. 

19. Breathe clean unpolluted air and drink clean water. 

20. Travel a long distance on vacation every year. 

^55 C.1978 CTIR 
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RIGHTS (cont.) 



21. 

22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 
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Use as much gasoline, natural gas, and electricity every yea»* as he 
can afford. 

Enjoy the convenience of throw-away cans and bottles. 



Eat as much meat in his diet as he likes. \ 

Set the thermostat at whatever level he feels is comfortable. 

Choose the t>"pe of heating he will have in his home, (gas, electric, 
wood, fuel oil, solar) 

Live in a single family dwelling, own his own home. 

Be educated in a carpeted classroom. 

Take as many baths or showers as they war . . 

An equal amount of energy to expend as they wish. 

Always get:.* -f pee drirvk. of water. - • 

Have a vegetable garden that puts a strain on existing water supplies. 

Oppose construction of highways and bridges that would change rural 
areas to urban areas. 
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Title : ENERGY DEADLINES 

Introduction : This activity asks students to share thoughts about 

^ferities of the social problems faring humankind. 

Objectives : 

To rank major problems concerning energy and the environment. 

To sort out which problems might be of a more immediate nature 
tMn others to solve. 

Grade Level : 7-12 
Time : 45 minutes 

Materials : Transparency Master, "Deadlines" 

Transparency overhead projector, screen 

Basic Skills Focus : A. Data Interpretation and analysis 

B. Group discussion (especially concensus 
decision making) 

C. Values clarification 

Procedure : 

Step 1. Make a transparency from the master sheet. Project the 
transparency on the. screen. 

Step 2. Divide the class Into groups of four to five students. 

Step 3. Each group is to rank order all eight of the Items according 
to what the group members consider to be the most Important 
deadline to meet, the second most important deadline, and 
so on. 

Step 4. Each group must come to a concensus on priorities. If 

groups cannot achieve concensus on a particular deadline, . 
have them find out wh^t the majority would decide and the 
person who disagrees may issue a "minority report." 



Gary R. Smith. Adapted from an activity by George G. Otero, Jr., 
Acting Director, Center for Teaching International Relations. 
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Debriefing : 



1. How are the deadlines Interconnected? That Is, how Is 
deadline dependent upon meeting another deadline? 

2. How do the priority lists of the varlous^roups in the 
coa^are with each other? 
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OSASLINfiS 

Number 1n order of the importance of finding a solution to th 
following energy and environmental problems. 

Control nuclear arm? 

Establis.. alternatives to oil and fossil fuels 

Curb population growth 

Develop widespread use of solar energy 

Do away with urban sprawl and congestion 

Eliminate air pollution 

-■ Conserve all needed nonrenewable resources 

■ Make certain that endangered species of animals dc not 

become extinct, such as whales, elephants, and tigers. 
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TUle : TRENDS 

Introduction : People, In general, act In predictable patterns. 
Changes In our society occur slowly. Given these facts, we can 
assume that certain trends are going to continue. This activity 
gives students a chance to evaluate energy trends. 
Objectives : 

To give students a chance to examine the negative and positive 
trencJs related to energy. 

To have students>elate their actions to energy trends. 

Grade Level : 9-12 

Time: One hour 

Materials : Handout, "Trends" 

Procedure : 

Step 1. Distribute one copy of the handout to each student. 
Step 2. Have students check those trends they feel will occur. 
Step 3. Have students categorize tA.znde> into Good, Bad, IMde.cudeji. 
Debriefing : 

1. Are there trends listed that students feel will not occur? Why? 

2. Do students feel they have the power needed to do anything about 
the trends that they listed In the Bad column? What would have to 
occur to reverse any or all of the Bad trends? 

3. Do certain groups hold the power for change? What groups? 

4. Are there trends listed which will create a greater separation 
between the "rich" and the "poor"? 

5. How do students feel about living in the year 2000 If these 
trends continue? 



Patr4cia A. Heist 
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Trends assumed most likely to continue through 1985 and in high 
probability to 2000: 

CZD Overall population will continue to increase. 
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Rate of population growth will continue to decrease in developed 
regions and more and more developed regions will arrive at net zero 
population growth. 

I I Per capita energy demand and use will continue to rise. 

rn Production of goods and services will continue to increase 

f — I Enerciy conversion inventions will continue to proliferate. 

□□Fossil fuel reserves will continue to diminish and costs 
continue to rise. 

nn Lag between Invention and implementation of energy technology 
will continue to decrease. 

□j Technology will continue to do more with less; energy input per 
unit of output will continue to decline. 

I — 1 State-of-the-art energy conversion efficiency will be used. 

I — I Existing energy converters will be replaced by more efficient 
energy converters as they become obsolete and/or worn out. 

\ \ Energy conversion technology will continue to decentralize and 
miniaturize. 

.if' 

□□Large powp** plants will continue to grow in size. 

Income energy sources will be increasingly used. 

CJ Discovery of new types and sources of energy and power conversion 
will continue to Increase. 

rn Impact of energy system on the ecological context will continue. 

CD World mobility and use of energy for transportation will continue 
to Increase. 
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Trends (continued) 

pn World cooperation and globalization of institutions 1n regard 
to energy will increase. 

nn Coordination and standardization of tools and contact (end use) 
iproducts regarding energy will increase. 

OtheA A66imptioru> 

I I Total energy and per capita energy consumption cannot continue 
to Increase forever; energy use will reach a steady state in this 
century or shortly thereafter. 

I — 1 Viable alternatives must be technolcgically feasible before 
they are economically feasible. 
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step 6. Ask the-students which world they think we will have. Why? 
Step 7. Which world would they prefer? Why?' 

Step 8. What do students think would need to be done to have abundant 
, energy 50 years from now? 

f 

'v 
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Title ; ENERGY U££S OF THE FUTURE 

Introduction : On€ of two possible worlds awaits us in the future 
50 j^ars hence: a i^orld *rfth abundant energy or one in which energy 
is scarce. This activity gives students a chance to imagine what 
the world will be like 50 years from now. 
Objectives : 

To imagine what the world will be like in terms of energy 50 
years into the future. 

To write a story of the future. 

Grade Level : K-6 

Time : One class period 

Materials : Pencils and paper 

procydure : 

Step 1. Discuss what the students have heard about energy shortages 
and the use of power and energy in our society. 

Step 2. Ask them to think about what the world will be like in 50 
years If the. energy crisis continues and worsens. Then 
have them imagine what the world will be like if the energy 
problems are solved (say, by solar uses) and energy is 
abundant. 

Step 3. Divide the class into two groups. Have one group write stories 
about the world in 50 years with abundant energy. Have the 
other group write about a world 50 years from now with a 
critical energy shortage. It might be best to have them 
write about one day in the life of a person of their present 
age. Or a person of the age they will be in 50 years. 

Step 4. Kindergarteners and first graders may draw pictures rather 
than write stories, or the stories could be dictated to be 
written by older children, the teacher> or aides. Or, one 
story contributed to by members of the group could be written 
on the chalk board or a large piece of paper. 

Step 5. Read the stories aloud and compare ideas from the two groups. 



Wy R. Smith 
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Title; OKE THINS LEADS TO ANOTHER 

Introduction : 1 >, • ' ependence is a concept fundamental to the 
understanding of energy >,robleins. As Indicated In other activities 
In this volume, "things ramify," they have consequences. This 
simple exercise ;sks students to draw lines between phrases that 
are In some way related to energy and environmental concerns- 
Objectives : 

To recognize the Interconnections of energy and environmental . 
^ problems and Issues. 

To diagram how these Issues interconnect. 

firade Level : 6-12 

Time: One class period 

Materials : Handout, "Interconnections" 0 
Handout, "A Wheel" 

Basic Skills Focus : A. Values clarification 

B. Reading and interpreting graphs 

Procedure: 

Step !• Distribute a copy of "Interconnections" to each student. 

Step 2. Students may draw lines or arrows connecting the various 
phrases. The idea Is to show, by use of the lines and 
arrows, how one problem, concern, issue, or phenomenon 
leads to another. 

Step 3. Ask students to volunteer to hold up their diagrams and 
explain how they come up with their lines (arrows) and 
diagrams. In other words, how did students create 
their diagrams? 

Step 4. Distribute, copies of "A Wheel" to students- Ask students 

to discuss end compare their drawings with the fortune wheel 
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INTERCONNECTIONS 



NOTE: More than one line may be drawn to of the Hems. 



MORE POLLUTION 



DEAF PEOPLE 



MORE BUILDINGS 



DiRTV AIR 



MORE HUNTERS COMING BACK 



L^^S WATER 



MORE DEATHS 



L^^s Gas 



MORE NOISE 



L^^S HUNTERS 



MORE FACTORIES 



HEARING AIDS 



MORE CARS 



DROUGHTS 



MORE PEOPLE 



H'^E T|m£ FOR ANIJ^LS TO GROW 



LESS ANIMALS 



L^^S TREES 
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*Froni 6ro»»th lwpHc<t»ont •nd th9 ETth't Future . Education Oov»lofinent 
tenter, Nvrfton, Mats., p, 79. 
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Title : PROBLEMS • PROBLEMS 

Introduction : In the process of becoming consciously aware of energy 
Issues « students need some exposure to the dynamics of how problems 
and solutions are Interrelated. Many times people see solutions but 
fall to realize the consequences of those solutions. When a solution 
is proposed and Implemented to meet a problem, -lew problems may arise 
from the solution itself. This activity asks students to think about 
possible consequences when turning to solutions to meet technological 
problems. 
Objectives : 

To recognize how technological solutions can have consequewces. 
To recognize that a solution may not be an answer. 
To recognize the principle of interdependence. 
Grade Level : 7-12 
T'T^e: 45 minutes 

Materials : Handout, "Consequences" 
Procedure : 

Step 1. Have students list problems that are connectc-d with energy. 

Step c. Distribute copies of the handout to students. 

Step 3. Divide students into groups to discuss possible solutions 
and consequences. Have the groups fill in the chart. 

Debriefing : 

!• For which problems were students able to find solutions? 

2. Would there be any difficulty in carrying out those solutions? 

3. Are the consequences worth the solution? 

Gary R. Smith 
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4. Here there problems which had no apparent solution? 

5. Did everyone In your group agree on problems and/or solutions? 
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CONSEQUENCES 



PROBLEM? 
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Exanple: Outdoor 
Plumbing 

1. Traffic 

congestion 

2. Water shortage 



4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 

i, 

13. 
14. 



SOLUTION 



Flush toilet 
Sinks and drains 
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CONSEQUENCES 



Waste treatment, use of 
a lot of water, etc. 
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Title ; Yes, No, or Maybe (by George Otero) 

Introduction s Many potential changes can affect one's opinion o 
population changes • In fact, many changes arc suggested by van 
groups every day* Some suggest we fcirm the sea and grow more fc 
Some suggest we concentrate on slcv^;ing the birth rate. There ar 
pros and cons for every suggested change. In this activity stuc 
document and/or recognize the pros ai-d cons for proposed chanco.s 
relating to population changes. In acidition, the participants c 
cusis their preferences and opinions about the likelihood and des 
ability of these changes . 

Lesson Cb j ect i vcs : 

1. To document positive and negative implications of prcpo 
changes that could affect population gro^^/th or food production- 

2. To recognize and verbalize personal preferences and eva 
luations concerning population-related predictions and possibili 

Mechanicr - : 

Time: 1 or 2 hours for research 

1 class period for discussion 
Materials: Duplicate copies of the handout titled "Yes, 
No , or Maybe * " 

Act ivi tv : 

Hand out the ditto titled ''Yes, No, or Ma>be." Tell the gr 
to complete the worksheet based on the kno-.vle^^ge they have- (Tir 
can also be given for research if that is needed) . Go over the 
questions on the worksheet with the participants. 
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YES, NO, OR MAYBE 

•BelCA'/ are suggested future approaches and changes relalo:: 
to population and food issuec. 

Give an argument for each su[!cjocit ion anri an argt:rcn: 
againct each suggestion. 

a . farrning the sea 

b. irrigation, of arid (dry) lanes with desalted sea v^atc • 

c. sending excess people to colonize other planets 
voluntary family planning 

^ e. addition of contraceptives to drinking v;atcr 

f. increai^ed use of fertilizers and pesticides 

g. clearing and fcirro.ing tr9pical rain forests 

h. abcrrtion on demand 

i. taking care of our own country first; letting the res. 
'Of the^world go its o\vn way 

Qu estions : 

1) . Which suggestion would you like to see occur first? 
How do you overcome the negative arguments suggested? 

2) . Which of the suggestions is most likely to occur? 
Explain . 

3) * Overall, which suggestions do you feel have more plus 
factors than minus factors? Vice Versa? 
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/ Title ; IF I COULD LIVE ANY PL?vCE O'.i EARTHl 
jntroduct ion : 

Hany people use open space as an argument against those who suggest - > 
that the world is overpopulated. There are many factors In addition 
to operr space that must be considered when asking how many people n 
the earth can hold. This activity explores population distribution 
by first havjng students locate what they consider to be >the idecl 
place to live. After examining responses, students can identify 
those places on the globe where people congregate due to necessity or 
desirabi 1 i ty, Ti'^ese factors of distribution r.ust be considered 
when deciding how many people the earth can hold. 

Object ives : 

To rdentify and locrtc the one pK-de in the world v/nere <>tudents 
would like to live and to write dovsn three to five reasons for 
selecting such a place. 

To share students" choices with the class. 

To use group processes to compile a list of the 10 most common 
reasons for choosing the ideal place to live. 

To consider how much of the world's land meets the criteria generated 
by the class and discuss the implications of such* findings for the 
question, *'How many people can live on this earth?" 

Grade Level : 7-12 

Time: Two class periods 

Materials : Have a number of atlases available for student use. 
Frocedure : 

]« Ask students if they think there is room for more people on the 
earth. Have students explain their responses. 
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Hand out the blank r^p of the world ond osk students to locate 
the place on earth where they would want to live if they could 
live cnywhere they choose. Have atlases available so that 
Students can lock at different countries. You rray also want to 
give students the evening :o do this activity so that they ccn 
talk with frienus and parents about their choice. After student 
Iccat-e a place, Le sure they write down three to five reasons 
for selecting that location. 

If possible, locate each student's choice on a rep larce cno-jch 
for every student to see. An overhead projector and a transpar- 
ency would work quite iSfel 1 . 

.Have studenls get together In pairs to cc-'bine their lists of 
reasons* Then have the pairs group as fours and ccrrbinc their 
reasons. Then have stude.^ts forn groups of 8 and have them 
arrive at the IC most cor.von reasons given for choosing the 
ideal spot to live on earth. List these on the board. 

Have the students look at the list and the cot? 1 led ncp. Lj 
people in the class tend to want to live in sirr.ilar locations': 
In what ways are the places siniiar? 

Would people choose to live in deserts? Would rrost peonle 
choose to live in very cold regions? Would rost peopie choose 
to live /ar fro.^i or close to ;/ater? 

H*ive students ccnsid=ir their answers to these quest io'^s. Then 
ask then to think iz-^a'm about the qjutz'^on ycj c-b!-'.?c ot t he- 
beginning of th^ class, -'Ms there roc--^ for rore pcrcple on the 
earthV Do any oT the factors discussed in class affect their 
■answers and thouchts c-bout th^. cues t ion now? Can we say there- 
is room for people on the earth just because there is open space 
Can pe-ople live anywhere? Do people want to live an>^vhere? 
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Title : Food Ideas 



i ntroduction : Many activities are intended to - used with 20-30 
students in a large group situation. This activity uses an ir.;:a- 
vidualized format. Participants are provic-d v/ith a nurr±5Gr oi -^1, 
for exploring issues and topics involving food. Participants r.^y 
use these ideas in many ways-' Some of the uses are discussed in i 
activity - 



Objectives : 

1. To provide partiw^pants with irany ideas for part icipr.-, . 
study of food issues • 

2* To provide participants with rrany choices froir. which eic: 
participant will make a choice - 



Mecha nj i cs : 

Tiir.e: Depends on each par 
Materials: Duplicate cepj.es c 
erence - 



rood ideas for student re.-^- 



Activity : 

There are a nvmiber of ways "C 



the food ideas. 



1. Hand out the list cT ideas c-:-d have the participants decid-.- 
which activity shoulc be done firsr by the group- The par- 
ticipants will have to share their individual criteria- 
and ideas as to what is ^-pc rt-nt to knc.v^ about xocd. Tn? 
ic^as could be categorized in a nurnber of other ways: . 

a. Which are easiest to do? 

Which take the most tine? 
c. Which ideas provide the participants with lots of facts? 

Opinions? New ideas ? 

2. The ideas could be written on cards and handed out to the 
group encouraging the participants to complete as rr.any of the 
actions as possible- 
s' One idea could be given to the entire group to complete at 

the same tixne. 

4. The group could read over the duplicated list of ideas and 
then generate new food ideas. These could be compiled and 
added to the list. 

5. The ideas could be displayed on a bulletin board- Then new food 
ideas could be added. As participants finished a task they 
could i: \tiul the bulletin board or put th: . e they had done 

.9^. on the bulletin board next to that particul. food idea- 
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FOOD IDEAS 



Describe in v/riting a starving person, an overfed person. 
O^hat he lool;s like, hcrw- he feels, what he or she does.) 
Do this for a child and an adult • - 

Compile a list of the largest food manufactures (General Fc: 
General Mills, Beatrice Foods, etc.) and the products they 
Find out what percent of items on the shelve?^ in ycu.u* sup:^/- 
maricet come fr-^n thesf^ l<rrge corporations- (The husiness s: 
of ^ good library is the place to begin fo.-. this rG:?.c->orch . 
Trace journals such as Food Enc? j r i v- coring ^ Il est Pxcc^f: s Lr.c^ , 'cl:\'\ 
even AcvGrtisinc Ace are also useful- Write for corporate tcjZ- 

Malce a listing of some of your favorite me^ils- P^e they well 
hal::nc:jd? Prove it. Han\ order these from those you would riv 
r.p first to those you would give up last . 

Make a report on the starving nations of the world. V^nere ere 
they? Why are they short cf food? ^vhat can and/or should 
done? 

You are a reporter at the world focd conference in Rome. vrrite 
throe article ^or a newspaper covering the impcrtar.t issuer 
and nations atten'^ing- 

Compare the cost of a "convenience" food v/ith the price of its 
inc'vidual components if bought separately — for example, a 
tuna and noodle casserole- Determine how much tima, if any / th^ 
pre-packaged item saves. . 

Plan the meals for your family for one day. (or one week) 
Make a list of the items you would need for these meals > Wner. \ 
are at the grocery store find the cost of each item. Find tne 
total cost for the day's meal. NOW plan meals for a week on a 
welfare— poverty diet of $1 per day per person- What exact 1\' 
can you buy with that money and are the things they plan to eat 
each day nutritious? 

What is organic food? What is health food? Are either of these 
better for you? VThy are they better for you? 

Find c":t what are the 10 most commonly eaten foods around the 
world. This would be the basic foods such as wheat, beef, coin, 
etc* and not meals such as spaghetti - 
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How does the body break dC\vTi food into different parts? For 
example: protein, carbohydrates, and fats. 

Presentation on cultural foods and drinks around the wor2c:. 
How arc they similar and hov: are they different? 

12. Food taboos. Do \:a have any? Vvhat are some of the ta>/:.o. ^rou:.' 
the world? 

13. Ha'7 doec cliraate effect v;hat kinds of food can be grov;r. T/.^::crV 

a list or draw: a nap shc^'ing the major focis of ei^ci. cli- 
mate. 

14. J^Iap or diagram the cCiTiplete pat>* of food fro- its orinir.:.! 
source co the dinner table. VTl-iat happens at ce.ch stac;c ? 

VJhat has been the effect of ii-isect ioidec and f^rtiliz^i:^ o:. the 
food industry and the cons;mer? 

Intervj.ow people in the Denver area v/ho v/or?< v.-.Lth food cr focc 
products. Ask t}icr.*i to explain v/hy the prices of food ai e rlsin^, 
so rapidly. Do they thinl: wo should help the peer countries 
with their food problems? 

Do a food collage ..-at has a iiiessagG or the:ne to it. 

Test ar'vertising clairr.s ir^adc for items sold in sr:perjr.Hr]:ct ,9 . 
Compar the picture on the package or label wi-ch the real thine; 
inside. 

19. Write a report about different farming methods around the food. 

20. Do a project that will raise money for food distribution to the 
poor in America or in other parts of the world. 

21. Do a report on the hungry in America. In what ways are they 
similar or different from the hungry in the rest of the world. 

22. Make a scrape book of articles you can find in the newspapers 
and magazines related to food or population. Classify the 
articles into different groups. 

What will food be like in the future? Read some science fiction 
books or stories to get some ideas. Talk to some people in the 
food business. 

Make a chart of the jobs or occupations there are that have 
somethJLng to do with food at any stage. Hav3 your charr discuss 
salaries^ job activities, and whether there are openings in the 
field as well as any other item, you would like to chart . 
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25. What are the diseases caused by the lack of food? Describe what 
happens to the huiran body. 

26. Investigate several diets that people use to lose or gaJij 
weight. (This may include one of the many kinds of "starvorjcn" 
diets.) Figure out hov m?.ny calories are consuir^ed with thorc 
diets. Are these diets nutritionally adequate? 

27. Describe something to eat. You must use all of your senses. 
Do not give the naL;^* of the food being consuraeu . 

28. Find out the purpose of the follov;ing govern-T.ent agencies In 

. pregulating food: Food and Drug Administration, Food and Agri- 
culture Organization , Federal Trade Conjriission , and Health , 
Education and Welfare. 

29. Interview some of the groccr^' store shoppers you know to find 
out which items have gre£\.lv^ increased in price over rhe past 
year. Find cut ha^.' much the item costs no^%' and ha.v much it cost 
before the price increases. 

30. How does the body break dov.-n food into different parts? For 
example: protein, carbohydrates, and fats? 

31. Write a report on UlslCZF . vrnat does it have to do v/ith feed? 

32. Write a cov7's view of a slaughter house. Write it in the first 
person - 

33. National foods and drinks around the world* List them. 

34- V7rite the complete history of a food from^ the earliest times 
up ro the present • 

35- Do a report on the various kinds of instant foods such as 
dehydrated, freeze-dried , etc* 

36. How does food spoil? 
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Title: Rich Nations/Poor Nations (by Richard Schweissing) 



Introduction : It is extremely difficult for people of an ?iffluent nation to 
either generate empathy for the dilCLjna of hunger faced by r^ost of the world's 
people or to identify with the feelings of aniriosity persons in poor and hurifr/ 
lands have for the affluent nations. An activit)- that generates these feeiir.;:.^ 
within a group of people will go a long way toward developing the kind of at- 
titudes necessar)' to motivate people to search for solutions that will allcvir.:: 
the world hunger problem. This activity is desij:ned to create a sir.ulated cor*- 
frontation between the ''i:aves" and the "have nets**' 

The concept of conf 1 j ct/coiif 1 j ct resolutio n is most directly the t^-.rgot cf 
this exercise as the group is divided bet^.een rich and poor, and various rc::r,s i 
applied--or ignorcd--to create equity. 

This activity is conducted in conjunction with other appropriate activitic: 
of the leader's choice. Tlic group is randomly -issigned as rich or poor at tlic 
begin'iiij.^ of the session without knowing their role. They then pursue ti;e Ovh:r 
activities planned by the leader while two kettles of food are heating on hot 
plctes at the back of the room. Following the activities the group is fed. A 
ssuill nuaber who coriprise the "rich*' group receive large portions of a tasty r.ca 
while the bull; of the group, those randorJy assignated "poor/' receive lirated 
portions of a rather tasteless roeal, 

The leader needs. to select another activity for the group to dc while the 
food is cooking. It could well be another appropriate activity fror. this paci;et 
Ideally, it would be an activity focusing on food shortages in the v;crld. 

Lesson Crjectives : 

As a result of corapleting this activity, individuals should be able to: 

1. Describe- the feeling created by having little in the presence of abundance o 
vice versa. 

2. Suggest potential responses by poor nations toward the affluent nations. 

3. Articulate policies that would lead to better relationships between rich and 
poor nations. 

Mechanics : 

Teaching tinie : One hour, in addition to other planned activities 
Materials: Cards containing randoir nurf)ers. No mere than one card with a nurbe 
below 10 for each IS people. Plates and spoons for ever>'one. Food 
as described in the activity in sufficient amounts along with two 
kettles and 2 hot plates. 

Activity : 

!• This activity will be most effective if it is scheduled at a custoniary 
mealtime, when participants will experience the effects more significantly. 

2. Before the group arrives, prepare two kettles of food which preferabl}* 
will need later only to be heated. §frie kettle should be CSM (see included 
recipe) in a quantity sufficient for about one cup per person in the "poor" group 
The other kettle should contain a stew or casserole that is virtually a ccniplete 
Bieal and will give off a tantalizing aroma while it is heating. The food should 
be heating throughout the session, but the group should not be permitted to in- 
vestigate, which may be easier if the kettles are not turned on until the group 
is in and seated. 

3* As tl f group arrives , ask each person to draw a card. Explain that this 
c ard is their meal ticl^^t anTT the y " will nj tr be sciired If t!i ey don ' I hjAjL J ^^^^ 

Ti Proceed with the other activity, which should^take about an hour. 

$• By the tine the activity is over, the aroma from the food should have 
everyone hungry. Ask them to line up so they can pick up a plate and utensils 
before passing the kettles, with their meal tickets ready since they determine 
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which menu is served. As they subir.it their ncal tickets, th ose with a nwrbor o f 
10 or more wull be served a cur) of CSM. Those with a nunbcr less than 10 will be 
served from the pot of tasty food. 

6. While peopJe arc eating, the loader should carefully observe the nctivit;.* 
and discussion. When people have hu^ implc tir.o to eat (rmJ the rich nay even l^- 
allowed second portions) a debriefing of rhc experience sliould take place, 

7. Debriefing: Tnis section is largely continpcnt upon what hu; pvrib J.-ri^, 
the 'roeal. Did t)ie rich share? How did the poor treat the rich? 

Som^ suggestions to use as springboards for discussion are listed bclc..-. 
However, a sensitive leader will move fror. thcri to other areas raised b;- th.' i:r.... 
Also, the leader r.ay want to ask specific indi\'iduals to explain cor-..Lrrs cr 
^action$ the)^ took that are not anticipated in the following Questions: 

a. To the poor--How did you feel when you sa\.- what you had for a r:eal" How d.J 
feelings ccnrpare betw^^en those ser^/ed before any of the rich and those scrv. u 
after the rich? 

b. Once it becaine apparent the menus were radically different, how did the-. 
yet ser\'ed feel as they approached the server? 

c. How did t]:e rich feel when they discovered which group thc>' were ir.'^ 

d. How did the rich feel once they began eating in the r.idst of the poor? Cr 
they sat apart, wh)? 

e. Why did the rich choose to share-^or rot share? 

f. How did individuals of each group feea toward the others? 

Ultimately, the leader must keep in mind his ultinate goals for the session , 
and, while individual groups will wander froni the abo^e questions to deal with 
their own unique experiences , the group should eventually be pulled back to the 
following : 

a. yihzt was realistic about the experience? h'hat was unrealistic? 

b. Kas there a better way to deal with the problem? 

c- How are our actions ccr^arable to policies between nations'^ 
d- How could these policies be inrproved? 
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A Suggestion \sl\y 

not substitute CSM for the regular 
lunch at your school or business and 
send the saved $ to the world's hun;;ry 
through an orj^ani 2ati ca of . yoi^r choice. 
One such or?,D U7ati on is UNlCi.F, 
331 E. 38th ^t.. Now York, NY 10016. 
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(EiniDED FOOD FEODuCTj FCFJaiA F.O. 2): 

WIAT IT IS: 

CSM is a fixture of 64 -c processe:! 
(precooked) corn.^oaI, 2Vc toasted dp- 
fatted soy floor, 5% nopfat dry r.iJk, 
with added oil, vitanins and minerals. 
It is 2 highly nutritious* supplen^.entary 
food, particularly for infants and chil- 
dren in a low protein status. The 
calorie value of CSM is about 16yS 
calories per pound. It contains 2\j% 
protein and the Protein Efficiency 
Ratio (PER) is 2.48, co-pared \;ith 2.50 
or casein. CSM is almost cor:pIetely 
rccooked. It is bran-free, bland m 
flavor^ and smooth in texture. 



KK.AT IT DOES: 

CSM may be used to prepare simple 
soups and gruels, or porridges. CSM 
nay be baked, fried or ste. r.ed. VsTien 
mixed with water, CSM forr^ a smooth 
dough. CSM can also be prepared as a 
dessert or beverage. 

GENERAL INSTRUCTIONS: 

Always mix CSM with cold water. It 
is best to first place the water (with 
salt to taste) in a bowl , and then 
slowly add the CSM while stirring. 
Cooking time for soups and gruels will 
be from 2 to 8 minutes at sea level, 
depending upon the size of the cooking 
utensil and the heat of the fire. 
Aluays continue stirring vhile CSM is 
boiling » Cook until smooth. Consis- 
tency may be varied by increasing or 
decreasing anount of water used. 




RECIPTS: 

SOUP 

1 cup CS>! 

6 cups rpZd uatcr 

salt to taste 

seasoni r.f:s , vegetables, n:c, : , : 'i<:^''. 

PJacc water in a bowl* S]ov;ly ac:: C:-: 
stirrjnn. iier.t mixture \o a bo: j , .^•t.rrl: 
constantly. Add other ir: i cr.::^ 
avc'al::ble, to toste. Co?; ur.til 
frcT. 2 to S r.irrjtes. If rou;.") is tr:. -.riL-; 
add r.ore watc: . 



Fo]]ov instruct icts given for sou^ , l-^z usv 
S or 9 cups of cold water, depend: r, 
co:^sistency desired. Add sui;ar a:;^ fl. vc-r- 
ing to taste. Serve hrt or cojd. 

CFi'zL OF p^'"^r""'T^ 
1 cup C5 : 
4 cups cold watc:' 
salt, su£ar to taste 

Place water in a bcwl. Sl0'vl>' add ir.r 7:''., 
stirring constant 1}-, Add other incr : - r.: s , 
heat to a boil, ctirrzKC C'cy:ztcjztZ-^ . :i 
gruel is too thick, add r.ore water. 
mixture is sr.ooth, reiTiove fror; fire, ^r.d 
serve . 

PVODi::o ' 

1 cup CSM a 
4 cups cold water 
1 cup sugar 

few drops vanilla or spices 

Place water in a bowl. >*dd CSM slowly, 
stirring constantly. Place on fire. Knen 
mixture starts to boil, add sugar. Cs^:tiKua 
stir*riy^g witiZ hoiling starts agcr'.Kj cook 
until smooth, then --er-ove frorr. fire. Add 
vanilla or other flavoring. Serve hot or 
cold . 

BASIC DOUGH INGFEDIENTS 

1 and 1/2 c .ps CSM 

2/3 cup wheat flour 

h cup lukewarm water 

h ounce yeast + 1 tsp. sugar + 
h cup lukewarm water 
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^CitiS.: Insects: Fried or Broiled ( by Nancy Miani) 



I ntrPtiU?^ ion - now inany things, plant or cnimal , could we eat thnt 
wc don't cdl no\<? In this activity participants read about insect 
as food sources and then receive encoura-joinent to try a ccu-ole oi 
activities which could expand our ideas about what is edible, al- 
though the activity experiences probably will nc: change ac v'al 
eating habits. To do that wo would need to exarine man-- other 
factors as they affect our values culture, and life stylo/ 

Lesson Object Ives : 

1. To der.onstrate to participants that what we eat is dcte: 
by r.any factors. 

2. To denonstrate that many other ite^.s are edible that we na>- net 
have considered edible. 

3. To try cut a food that is nc:-: to the participants and to reco:.. 
and discuss the reactions. 

M echon j cs ; 

Tir.ie: 1 class period 

Materials: You will need to duplicate the student handout 
titled "Food for Tho--:',-ht " so that each student 
has one. 

- ■ftctivitv : 

1. Hand out the reading to the class. After they have read 
the article ask them to explain why they woula or would net eat 
an insect. Do not judge the responses. Ask students to try to 
identify something they eat that other people might not want to 
eat or might see as strange. Have the students list other plants 
or animals that the:,, don't eat that might be good to eat either m 
taste or nutritional value. Have students check out these foods to 
see if tr.ay are edible. 

2. Have the participants do either or both activity 1 or 2 
listed on the student handout. Share and discuss the results after 
students have completed the activities. 

3. Color advertisements to gc along. 
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Food prices bugging you? Why not eat insects? A growing bocr- 
of scientific evidence suggests there is no good reason for hujnnr.i: 
not to eat insects. 

For example : 

What has more protein than fish, less fat than prime beef, nrout 
160 calories per ounce, can be grcr^/n rapidly in great quantity, a^:id 
is already eaten and enjoyed by thousands of people around the 
globe? 

Termites, of course. Not to mention multitudes of other inrects. 

In the face of world food shortages, some scientists reccr;;rr,:f ::c: 
raising insects on a large scale for human consumption. 

The idea isn't new. Entomophagy (insect-eating) has been 
practiced in nearly every corner of the world at some tim^e in history. 
Ancient Greeks rated grasshoppers a great delicacy (our Great Plains 
abound in grasshoppers;. Roman epicures fed beetle grubs on m^eal 
to fatten them and heighten their flavor. The Bible contains refer- 
ences to insects as food. St* John the Baptist survived in the 
desert on locusts and wild honey. Moses described four kinds of in- 
sects the Hebrews could eat . 

In Japan, silkworm larvae are a traditional favorite. 

In Southeast Asia, a British entomologist listed spiders, dung 
beetles, water bugs^ crickets, termites and cicadas among insects 
consimed. 

Dr. Dean F» Gamble of the National Agricultural Library believes 
up to 10 tons of insects a day could be produced in a single opera- 
tion utilizing waste products such as m.anure. 

Vincent M. Holt, a 19th century author, wrote, "There are insects 
and insectr* My insects are all vegetable feeders, clean, palatable, 
wholesome, and decidedly more particular in their feeding than our- 
selves. Wliile I am confident that they will never condescend to 
eat us, I am equally confident that, on finding out hovw good they 
B.re, we shall some day right gladly cook and eat them*" 

The subject of insects for dining isn't too palatable. But 
it is food for thought . 



The Denver Post , July 7, 1975. 
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An editorial such as this one points out how strongly values infiu 
ence our lives. 



Some activities: 

(1) Serve conwonly ava viable foods which have never been servcc 
in- your home before- In some homes, tropiccil fruits such 
as papayas, manyoes, pomegranates, guavas , etc- may be ncv . 
Record your family's reactions- 

(2) It is the year 2014- Write an ad for a snack product intrc- 
ducing a new, high protein food source for the first time — 
insects • The ad will appear in a food-oriented consum.er mae^ 
zine like FAiMILY CIRCLE. It is your task as the ad v/riter 
to mtake the new product appealing and highly marketable- 



erIc , 



Title: Holiday On Food - Mary Lou Mohler 



INTRODUCTION : 

Holiday celebrations play an important role in the lives of many 
peoale. In many instances, these celebrations involve tradmonal 
dimfers or foods. This activity is designed to make students av.are 
of the relationship between tradition and culture and food. 



OB-JECTIVES : 

1. Students should be aware of the part culture and trac-iticn 
plays in food choices. 

2. Students should be able to identify various culture's 
holidays and .list typical foods con^ec^ed with theT.. 

MECHANICS : 

One class period for research. 
One period for making posters. 

MATERIALS : 

Poster board, glue, scissors, magazines, magic markers and books about. 
ACTIVITY : 

1 Students working in small groups research holiday customs 

throughout the world. They can make lists of foods assocjcted 
with them. Next, they can begin planning a poster to depict 
their findings. Students can find pictures in ;iage'-nes 
or in cases of more unfamiliar foods write de.-cr- ■ :-s . 

2. Posters can be placed around the room and use: v ;;5is 
for discussion. 
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Title: POP QUOTES (MOBILES IN THE CLASSROOM)* 

Introduction- Quotes can stimulate us to think about a topic. Quotes can 
nte^st us in a subject that Is not at first of interest espec.a ly .f 
ISi i^Je Is funny. One to spark students to think f ^^^^P^P"' J^:°"- 
ri^at•d Issues Is by making mobiles of quotes about population and then 
^ the JSJes in any of the v«ys described In this activity. K.ds can 
iii?tJ^m2^?"s. thi7«dd color io the class, and they serve as constant 
T«!n5ers^ur ng the unit of some of the Important concepts and .ssues w.th 
JTilSitZ students will be dealing. Believe It or not. the mob.les can 
Ilirbe used as the evaluation instrument for a unit on populat.on! Read 
Sn ^of 1^5 out more about the use of pop quotes In the classroocn. 

Ob iect I vcs : ♦ 

To spark student interest In a variety of population issues by presenting 

them with short quotes that are funny and Interest. ng. 

To use quotes as a stimulus for discussion of some of the important 
population and food Issues. 

Time: One class period to make mobiles; one class period to discuss. 

Materials- Poster board (different colors), scissors, colored markers or 
p^'nt. duplicated list of quotes, string to hang the mob.les 

Procedure : 

1. YOU can make the mobiles yourself and hang them up. or you can make 
them as a class activity. 

2. Hand out the quotes. Let pairs of students '^l^'^^f'^ll^! °f °f.^^^ 
quotes. Have them vary the sizes and ^^apes of the mob.les. Also, 
have them write their - on both sides of the mob.les. Then, 
hang the tnobncs.' 

The following are a number of ways the mobiles can be used once they have 
been displayed. 

1. YOU can leave the mobiles up and discuss different ones tliroughout the 
.^nlt as students as< about them. Usually, one student w.ll ask a 
qClstton about a mobile and that will lead other students to ask 
questions about the meaning of ot .er mobiles. 

2 You can have students pick two or three mobiles for which they will 
write exota^tlons. Students should be given time (one week or two 
^o write t^«e explanations. Most of them will be exp ained or dea 
with as you do other population and food exercises during your class 
s tidy V^ulat ion. Students may also do some research on these .terns, 
Then, students report their conclusions to the class. 

developed by George G. Otero Jr. Quotes collected at NSF Suntner 

Institute. Cincinnati, Ohio, 1973. 
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QUOTES FOR MOBILES 

ZPG IS like hltch-hiXing~you know you'll get there, the only 
question is when and how. 
1 + 1 # 2 in many families. 

What makes you different from anybody else? It's probably the 

genes you're wearing. 

Support ZPG — go bowling. 

Replacement level # ZPG. 

Spaceship earth — a finite system. 

Population Explosion Fact 

Population Crisis = Opinion 

What is optim\im population? 

Quality y^^ quantify — a crucial concern* 

Save' water -^-shower with a friend. 

Calhoun's rats were dense I 

"To be" has become to mean in the developed countries "to have 
(Gouleft) 

Will the stork pass the plow? 
Will the baby boom boom? 

There are so many people in the world, that God cannot appear 
to them except ir the form of food. (Gandhi) 

Growth for growth ^s sake is the philosophy of the cancer cell. 
Help ecology: Take a lemming to the beach. 
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Explanation of Quotes 



1. PopuJation cannot grow forever, there are limits. The question 
is hew we will reach those limits: by choice and planning or as a 
result of natural biological controls such as those mentioned by 
Malthus? Maybe both? 

2« This rests on the fact that simple addi^jion doesn't work in social 
situations such as families- A woman and a man joining in marriage 
almost always results in a group of 3 or 4 and NOT 2 - 
3.. Simply a play on the word genes • 

4» Going bowling is nc > the way to support zero population growth. 
This points out a myth about how we attain 2PG . Abstention is not 
the approach- Family planning and adequate availability of birth 
control approaches is probably better. 

5. The replacement level is often said to be the same as ZPG, 

This is not true. With ZPG the total number of people in the population 
will stay the same from year to year* A nation that has reached the 
replacement level (1 child for each adult) can stiAl grow in total 
population because of the distribution of the popiJLLation by age 
(people live longer I) • 

6. The earth is limited in the space, food, water, and shelter it 
can offer its inhabits :cs» Although we may not know the exact limits, 
we must be aware that ther.e are limits and the population cannot grow 
forever. 

7. By most definitions the world population is exploding. Expanential 
growth operates that way. That is a fact- Yet it is opinion when we 

'^consider this growth as a crisis or not* Some countries do. some 
don't. Some people feel this growth can be controlled and some people 

. believe that growth is already uncontrollable > What do the students 
think? 

3- This quote simply introduces the term "optir^"^*" What is the best 
or ideal or most people this earth can hold? Under what criteria 
will you make a judgment? 

9. To some people the population issue is stated in this quote. 

Do we want more people and things or do we want better quality in 

the people and things we already have around? This is a crucial question 

lb. ITiis is again a humorous" quote with no large message, but you 

or your students may find one. 

11 Calhoun is a scientist who experimented with crowding and rats. 
You can locate this experiment in the Reader's Guide under Calhoun's 
name. These rats became extinct most of the time in the experiments. 
Not only were they densely crowded but they were dense in lerting 
their group become extinct I 

12 . Get it . 

13- The stork represents births and the plow food production. 
Will it or has it already? 

14. The baby boom is the period in US history after WWII up to 1957 
where birth rates were very, very high. If all these babies have lots 
of babies the population will explode because of exponential growth * 
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15. GcK:>d statement from Gandhi about other perspectives on the 
problem, for inany people in the world. Also indicates what religion 
must do . 

16. Many people think growth is good anytime and always. By 
comparing that philosophy with the pattern of carreer helps raise 
questions about this philosophy. 

17. Lemmings are small animals that control their population by 
periodically throwing themselves in the ocean. Look up the story, 
^fhat other methods of control are there? 



i 
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Title- Meet the Press by Debbie Stein (This activity is modeled 

* after the Meet the Press activity developed by educational 

development corporation for people and technology. 

\ 

INTRODUCTION : . 

Students will be involved in a press conference as representatives cf 
various magazines and newspapers as officials and workers of first, 
second and third world countries. 



OBJECTIVES : 

1. Students will be able to list at least two points of view 
held by people in different societies. 

2. Students will collect and be able to use data for the purpose 
of representing a decision. 

3. Students will be able to formulate a question. 



ACTIVITY : 

1. Students are assigned roles. One student should be assigned 
to be the moderator. 

2 Time - (1 to 2 days) should be allowed for students to 

develop information for their role. Current news magazines 
and almanacs are suggested references. Students who represent 
magazine and newspapers should look at several _ i ssues o, tnat 
particular reference and find the following things: 

a Are there any articles on food and population? If so, who 
wrote them? How do they feel? Do they take a particular 
stand? 

b If the paper or magazine contains an editorial section, 
students should look at this also (the teacher may neec 
to help students pick out the paper's position, a weeK s 
chart of items in the newspaper may help students develop 
an overall picture. 

c Look for intervie-;^ conducted by a staff member. Note ^he 
kinrs of questi-s that are asked. (U:S. News and V.'orld, 
Report publishes both questions and answers) 

Students who represent the country should: 

a. Gather information about the size, population, products an 
climate for the given country. 

b The size of the country, does it have too rr.any people, 
too little food, or possibly the means to get more. 
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If available, read about people in the particular country. Junior 
Scholastic frequently interviews people from foreign countries. 

Write a short statement about the feelings and attitudes about foo; 
and population issues. 

3. Set up the room so that editors are on one side facing the 
interviewees. 

4. Establish a speaking order and review the speaking rules. 

5 After the press conference, ask the editors to write up a 
story of the conference. Stucents representing countries 
should write an account of their feelings on being questioner 
by the Anerican press. 
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Title : Producing the Filmstrip by Debbie Stein 
INTRODUCTION : 

Making a filmstrip is not only fun activity for students, but allows students 
to use a different medium to express their ideas, 

OBJECTIVES : 

1. Student^ vn'll collect, organize and edit information. 

2. Students vnll draw znd verbalize the information collected and 
their feelings about issues of food and population- 

- MATERIALS NEEDED : 

1. U— film ($5. CO per 25 feet. Enough for at least 15 frames per 
student or 20 for a group) Old filmstrip mey be used which has 
dipped in bleach to remove the pictures already on ther:.. 

2. Grease pencils. 

3- Strips of plain white paper approximately one-inch wide. 
ACTIVITY : 

1. Students m.ay be divided into small groups of work or work 
individually depending on the time and materials available. 

2. Students should be instructed to choose one of the following 
ideas as the subject for a filmstrip. 



a. 


Food problems in any given area of 


the 


world . 


b. 


What do people eat? 






c. 


Population problems in any area of 


the 


v/orld. 


d. 


New ideas for growing food. 






e. 


Any other related to the subject. 







3. When they have chosen a subject, they may begin to gather informa- 

_ tion. Librarians may be helpful in collecting appropriate materials 

4. When they feel they have enough information, they are to plan their 
pictures on the strip of white paper. 

5. U--film may be drawn on (nail polish removes mistakes, film 
may be typed on, or written on in ink). After they have 

■ drawn out the film strip on paper, they may reproduce it 
on the U--film. 

6. A paper written script should be developed to c- with the filmstrip. 

7. Students then present their work to the class. 
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A •eries of five starter 
act'tvities on energy. 



Title : ENERGY QUICKIES 

Introduction: This series of activities is designed to stimulate 

Interest In the field of energy. 

Objective : 

To spur Interest in enercy. 
Grade Level : 6-12 
Time : Varies with activity 
Materials : None 
Procedure : 

Step 1. Write the following five activity suggestions on the 
chalkboard. Groups or individual students can choose 
one or more of the following activities to do and report 
their findings back to the clas:. 

Suggestion 1 : You'll need a camera and film for this f tivity. Any 
carora will d o, but a polaroid is preferable because of the ^^fj. . ^ 
Sell^opllent tim. Take a series of pictures of energy. Any definition 
•win do. ; 

^„nn^f inn 2- Count the number of electric lights In your house. Then, 
l o3Srthrnu. ;tf)er of houses in your block. Multiply the number of houses 
Uml thl n^r of lights in Jour house. Using a city map, calculate 
thf number of Mocks in your city, then multiply that ""mber times the 
nuSbS^of lights In your block. How many lights do you find? Find out 
J!S!^chene?gy would be saved {1n Kilowatt hours) if your city 
eliminated BOX of its electric lights. 

Su ggestion 3: Write a script for and act out a one-act play titled 
'The Year the Lights Went Out." 

5ijaaest1on 4* You'll need a portable cassette tape recorder for this 
|si?^^R^*as SSny dmerent ^sounds as you can find that energy makes. 

Sugges tion 5 : List at least one nonelectrical energy consuming 

aTternat7ve~for each of the following items: 

Television . Telephone __ 

Stereo ■ Clothes Dryer . 

Dishwasher i-^S^t Bulb 
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Title: POSTER CONTEST 

Introduction : After students have learned about energy and the need 
to conserve It. they may be eager to express their Ideas to others. 
This activity will r;ive students a chance to express the ideas they 
have formed about energy conservation. This could be carried out 
by an energy-conservation campaign in y^ur school or in your 
comnunity. 
Objectives : 

To express Ideas about energy conservation. 

To make posters showing ways in which energy can be conserved and 
used wisely. 

Basic Skills : A. Data Interpretation 

B. Picturing and communicating ideas 

Grade Level : K-6 

Tire: 20 minutes for directions plus time for making the pesters 
either in or out of school 

Materials : Poster paper and art supplies 
Handout. "Energy-Saving Tips" 

Procedure : 

Step 1. Briefly discuss what the class has studied about energy 
conservation. You may also want to discuss some of the 
energy-saving tips on the handout. 

Step 2. Ask the students if they would like to make some posters 
that advertise the need to conserve energy. (It might be 
possible to get some support for a contest from a comnunity 
organization, such as Kiwanis. Lions Club, or the school 
PTA or Student Council- Perhaps the organization could 
provide some prizes.) 



Barbara A. Smith 
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«tep 3. Set up rules for the posters: 

A. Size (miniiRum and maximum) 

B. Medium (paints, chalk, crayons, etc.) 

C. Deadline for turning them In 

D. Crite-la to be used 1n judging (originality, neatness, 
quality of ideas advocated, etc.) 

Step 4. Secure the services of several people to be judges. 

Step 5. Find a olace to display the posters fcr judging and 
exhibit. 

Step 6. Decide upon a good place to hang the posters after the 
contest. 
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ENERGY-SAVING TIPS 

HEATING 

- Good insulation, and in particular adequate ^^^'^^ . 
1. he key to reducing the energy you consume for he- ting Public 
Service Company -econanends insulating your attic to an ^-30 
stlXd InsLlation for outer walls and floors is also n^Po^^ant. 
(Insulation is also the best way to conserve energy used in air 
conditioning.) 

Additional fuel saving steps you can take ^"clude installing 
<tnrZdnlrl and either storm windows or thermalpane glass m your 

w Xsr::^arher!lJHpp?ng doors and ^j"f f,;,-^3^rdl'i;?e"°"' 
windows. (Always make sure, however, that theri adesuate 
Ventilation in your- home to prevent carbon ^^J^^^p the 

combustion by-products from your furnace from building up inside the 

house.) 

Choose the lowest comfortable setting for your thermostat, 
and don't turn it above that. Also, turning down the thermostat a 
fet degrees overnight while you are sleeping will save fuel. 

If you leave home for a few days, set the thermostat five or 
ten degrees lower than your normal setting. 

If you have a fireplace, close the damper ^'Jf 
use. Ail open damper can allow very large amounts of heat loss 

from your home. 

Remember that warm air rises. By n^aki^-S. f^f^^ SfteSf iJ?o 
your attic are well sealed you can prevent the escape of neat into 

nonliving areas. 

riAco thP draoes over your windows at night or when it is cold 
outsiJe 5elt e??tpes q^iaiy through glass, and this will provide 
an extra layer of insulation, 

air fiitprs in your furnnce Deriodically 30 that 
Clean or change air filters in . . „, . ^rv to arrange 

of heat. 

Avoid excessive opening and closing of ^oors during the winter^ 
Exhaus? fans in bathrooms and kitchens also result in heat loss, so 
use them with discretion. 

Have your home heating system maintained regularly by an expert. 
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LIGHTING 

Fluorescent lights P~J"f„ -".^S^^^bs^^'SnTacrrh^/Ire 
'^To rh?e;"tUr£e*e??iJl"!f anflst fro. seven to 10 t,«s 
longer than incandescent buli)S. 

The efficiency of ^''^"''llZl'^lll^Tsl"^^^^^ 
r41SSLctTu^bTh:nV^°o;?r^i-«%u^bs.%ven though they use 

the same amount of energy. 

Sinply cleaning bulbs and fixtures regularly will help you get 
at least 20% more light. 

APPLIANCES 

S!en;»erlossible conserves energy. 

DO not pre-heat aPPH-ces -h « |toves frypans irons^and 
the like any longer than necessary, mose 

use appliances such as washing -!f^"«;/;;r/|hrta^''a::^fnr 
when they have » !"1 Id! TnS io?ng ™ny s^U loads instead 

ff rSfbfg'onerwartS lner"gy-and your ™oney: 

Another .-.rce of -'te^„4-^|^„?\^^evfs5i^srsS°™if or^ny 

Always .eep filters and vents on any .ind of appliance clean. 

Maintain your aPP^l-Xdl^ssr'thS'can cZl 
SrolSrprrtr^l^urt^nrrn^-iVe iostly repairs. 

i^e rap-pllS^fc^rte^^^^^^^^^^^^^^ 
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When selecting temperatures or cycles with appliances like 
washers, dryers and dishwashers, don't select settings that are 
wanner or longer than necessary to do the job at hand. 

A leak of one drip per second in a hot water tap will pour 
2,500 gallons of hot water down the drain over a one year period. 
You pay not only for the water, but the fuel It takes to heat it. 

Showers use less energy for water heating than baths, as a rule. 

Keeping your refrigerator and freezer defrosted makes them 
more efficient, ana they will use less energy. 

Keeping your refrigerator's condenser clean will make it run 
less frequently, keep foods properly chilled and prevent the possibl 
burning out of the condenser. 

When cooking, learn to depend on timers and thermostats instead 
of opening the oven door or lifting lids on pots. This only wastes 
neat and energy, and slows down the cooking process. 

Try to plan oven meals vith foods that can all be cooked at 
the same time. This can save a considerable amount of energy. 



There are actually countless ways to save energy in the home 
that your own common sense will suggest. If you get into the habit 
of looking Tor ways to save energy, you will be holding down :/our 
gas and electric bill at the same time. 
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Title . INVENT A TOOL , 

Introduction : This activity requires students to manipulate. 
Using ordinary "classroom junk." students create their own tools- 
tools that use no (non-renewable) energy. Students complete the 
activity by developing an advertisement for their "tool-" Ads will 
comprise a class Tool CcUaZog. 
Objectives : 

To manipulate materials to create a tool. 

To articulate about alternative sources of energy. 

To compare and contrast their new tools with tools and inventions 
of the past. 

To articulate about the absence of energy (non-renewable ^orms). 
To articulate r.&o-t the tool-making process. 

Grade Level : 5-12 
Time : 2 Class periods 

Materials : See list provided on "Invent a Tool" handout 
Procedu'^ : 

Step 1. The teems of tcolmakers may have to gather some special 

materials of their own, but for most purposes the following 
materials should be sufficient- Gather in advarce: 

wire clothespins flat sticks and dowels 

pulleys straight pins paper tubes {mailing tubes) 

string mirrors roll of brown paper 

straws paper clips elastic bands 

glue tin cans {UG) tongue depressors or 

tacks small mirrors popsicle sticks 

magnets safety pins sheets of cardboard 

scissors masking t^pe 



Jacqueline Johnson 
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students can be asked to bring in some of these things 
or other "junk" that might be useful . You may want to 
Smo and hand out the list titled. "Invent a Tool." 
which is provided at the er.d of the activity. . 
You may want to take pictures of this activity showing 
diff^ent tools in the making and/or being denonstrated. 

Describe the task. Tell the students the following: 

They are going to invent and make a tool that uses no 

non-renewable energy. , 

They may wor^ individually or in teams. 

Thf tools ere to be simple but K^al-they should work. 

The ideas for the tools can be their own or c osen 
from the list provided. 

The completed tools are to be demonstrated to the class. 

Tools have to be made in one or. at the most, two periods. 
(Dec-:de how much time you want to spend.) 

Mention that there are two basic approaches: start with an 
idea of something that needs to be done and design a tool 
irmeet the need; or look at the materials at hand and ask 
yourself. "What useful tools could we make ^'ith these 
Jwterials?" Ask students to note which approach they are 
using. 



Group studeats according to their own P^aI rfrcJatl 
teams^of 2. While the tools are being made. =^^]^^u.ate 
among the groups. Give ass istancr^s^ needed. Take some 
pictures, lielp the teams find material s. ^ 

Tool demonstrations. These should be relatively short.^a 
few minlXes each. Arrange tine room so that everyone can 
see Xt Vs going on. explanation will go along with 

e^ch demonstration, but the emphasis should be on 
demonstrati ng the tool's uses. 

Tryouts. After the demonstrations, take a break to alldw 
others to try out* the tools. 

Discussion. What did students observe about: 

J 

The energy needed to operate"^ their tools? 
The new tools as a whole? 
Any particular tool? 

The usefulness cf toois? ^ . . ^ i^-> 

Thinglthat happened to them while making their tools? 
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If there is substantial interest in thi^s ^5^;;;;^^'^;^ descHptlons 
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INVENT A TOOL 

0 

take a tool that solves a problem you have thought up. 

take southing that will all^w you to pick up a paperclip fro. 

the floor- without bending over. 

fhai- ;,Tlows vour voice to be heard at a great 
Make soniething that auows yujf 

distance. 

Make something with which you can see over a high fence. 
Hake something that makes music. 

Make sc-^thing with which you can inflate a paper bag without 
using your luncjs- 

Make a tool for picking up one sheet of paper at a tinie. 

Make a tool that can be used to produce a work of art. 

*1.ke a tool that allows you to lift a penny out of a cup of 
!^aSr wUhout getting ycur fingers wet. 

Make a device that measures the distance you go wh-e you walk. 
Make a tool for picking up a gr'.in of salt. 
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Title : SOLAR HOT DOGS 

Introduction : Depending upon where you live, this gadget will 
cook a hot dog In a few minutes to half an hour. You merely point 
the reflector at the sun so its rays are focused upon the hot dog. 
You need not be a craftsman to build it. Take these pUns to your 
local hardware store and ask a friendly clerk for help. Or maybe 
the school shop teacher would be willing to barter. 
Oblectives : 

To articulate about alternative sources energy. 

To inanipulate materials to create a "solar hot dog cooker." 

To articulate about the building process. 

To assess the importance of harnessing solar energy. 

Grade Level : 7-12 

Time : Variable 

" Eating tin^ - 5 minutes 

Fteterials: Handout, "Solar Hot Dog Cooker;; 
■ Handout, "Sunshine on His Eggs - 
Advertisement 

Hot dogs, b'jps, and condiments 

Procedure : 

Step 1. Build the cookers. Sec next age for instructions. 

Step 2. Buy hot dogs, buns, mustard, catsup, pickles, onions, etc. 

Step 3. Let the class cook and eat the hot df.ps. 

SteD 4 Distribute advertisement from VznvzA Poit. Have students 
create their own ads for their Hot Dog Cooxers. 

Follow-up : 

1. Distribute reading, "Sunshine on His Eggs." 

jiHSelilii Johnson. Idiii~from Roberta Rosen and Barbara Dunn, 

Cherry C^Iek Lblic Schools; and Sunshine Company, University of 
Colorado at Denver. 
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Get additional Ideas for projects fron-. D.S. "jJ^JJ- ^^^^ 
sifxnce PAo/ecX6 ¥oa. a UeaneA Enu^onmera, Scholastic Book 
Services, 1974. 
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^nut«» to '^^^"t;e hot dog. '^"nd^st . friendly clerk for 

^2) WASHERS fo^vood .crew^^^^ , 
^^l^of sJctular finish »iutninun 
(2) MFLECrOR SUPPOKTS 4% of 1 x »5 




long 



DisscnoNS*** 



A critical but^l^ P*^^^f^^^^ ^^,^3 

cocter !• the ^ff-^ ^ ^^^h .hiny 

*"%;il gluel to a piece of 
aluminum foil gi«« ..ydv- rd. The 

«2?LECrOft thculd be a^"-^ 

*Cen«r REFLECTOR on 
REyLiCtOR SUPPORT end 
^«aer firet nail 

nailing along curv 
.mrll RETLECTOR !• 

hold hot dog naii»- 
Measure thi« * 
CAREFULLY. 
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Of Colorado at Denver. 



Sunshine on His Eggs 



,p- -vn p{£ jycky old sun used to 
have nothing to do but 
♦ roll around heaven all 
day Now David Menz has put the 
sun to work frying eggs. David, 16, 
irom West Hartford, Conn., has in- 
vented a sun-powered cooker. 

To make his solar cooker, David 
used packing boxes, aluminum 




fdUand glue. The cooWer focuses 
the sun's rays on pans holding 
food-and its temperature 
reaches a siziiing 430 degrees F 

Current Events recently spoke 
with David about his solar cooler : 

"fTly grandfather didnt thm^ 
my pUn for a solar cookerwould 



work. But he ate she first egg 1 
cooked with my ir^vention, and he 
said it was out of this world. 

"I ran cook almost anything 
with "it-eggs, grilled cheese 
sandwiches, toast, hot cogs. 
Yesterday I cooked bacon for rr.y 
family's Sunday breakfast. 

"Building the cooker wasn't too 
complicated. But it was tough lay- 
ing the sheets of foil to make a 
good reflecting surface. The foil 
Tends to wrinkle. A mirror, m 
perfect form would be more ef- 
ficient. 

"I think solar cookers will corne 
jnto general use. They could be 
sold in kit form, using a cardboard 
frame and maybe parabohc 
curves- stamped oot in plastic. 
However, solar cookers can only 
be used as backup cookers. Tney 
v.'on't work, of course, on sunless 
days or at night. i 

"I've just started working on a 
solar distiller, or water purifier. 
The distiller will ^.f 
polluted water drink«u!c. ! '* 
should h?.ve a good future. Super- 
.narketi around here are se//(ng 
distil'ed water. 

"I want to help homeowners cut 
dowr. on expensive energy. At the 
iame time, there is a lot of wasted 
energv in the world, with the sun 
and w:i-»d not fully u^ec/' 

That was Diy^ic Meni, futurt 
king of the soUr cookmg industry. 
Pass the eggs (sunny-side up). 
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• kind o/ curveif T.m* ovt /or « too* « 

ih* dictioiury. 
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• NCW * MISTING HOMES 

• COMMERCSAL USE 

• AGRICULTURAL 

• GREENHOUSES 

• SWIMMING POOLS. ETC. 

PACKAGE INCLUDES: 

• Orm 6 «10- SUN-HEET So!*/ CoU«::or 

• FuU Capac»ty Stora^ Umi 

• W«atE»c^*n5«^? 

• All Connecting Copp«f P'P*"^ 

• E<«cif»C*l Controls ^^^-soc 
ADD ON SOLAR COLLECTORS 

ASYOO OESiRE 



- «UM MEETS aCd-on «)<*r p»*n Sia^t.^g w.m t COlt tfj 



FREE SEMINARS 
EVERY TUESDAY 

7-9 PM 
IN OUR OFFICE 




STALL NOW fl** (K'C* 



^..^^-^t V/ uieAT COD- 

AilP ^OLAR COLLECIOMD ourrw» 

SUN-KEET, !NC. 

PH (303) 922-6179 



1 -^624 SO. ZUNl 
ENGLgWOOO. COLO SSItfl 



i oa »M !• » 00 

MOMOAV TM»U f R.Oi'T 
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Shift in Religious Doctrines 



In every culture sex has a religious and ethical dimension. But today, contrary to 
conventional wisdom, religious attitudes ar.? not i major barrier to birth control. First, 
religious doctrines themselves have changed drarr -tically; second, even where reli- 
gious prohib'tions remain, they have less effect on individual behavior than other tac- 
tors such as th- availability o family planning services or the role and education o: 
women. In developed countr -^^s like the United States, for example, differences in 
contraceptive use between Catholics and Protestants have virtually disaopeared. In 
developing countries like India, when income and education factors are taken into 
account, Mosiems arid Hindus accept family planrWng in almost equal proportiors. 

Public acceptance of famiiv planning and the shift in religious doctrines have both 
been fairly recent, .N'ost religious doctrines have traditionaliv encouraged procreation 
as the primary function of n ..rriage. As late as 1920 nearly all religious bodies oppcscc-^ 
birth control. Today, nearly all permit or endorse it. emphasizing the right and respon- 
sibility of parents to mjn:^.ge their own fertiicv. Even the Catholic h:era:ch>— now 
somewhat isolated in its opposition to contraceptives— no longer dispute> the need ^or 
planned families, only the choice of methods. 

Lingering Ccnbervatism 

' Still, the im --tar^ce of Catholic doctrjr £ tor :ner w "-r lingering pre juJices a cams! ^ 
specific contraceptive methocs in other rei:^ions cannot be di<;coun' -d. At the nr::an2l 

• ^..^i , ^-^o/-i-»H./ ir> t -j^in Arr^i^rira m.^v ri*=U\" -~ '^pr:>d Pxn.m-;: ^ns OT IP.m'.iv 

plann: no ser^ices.iorlear or" reactions from con? -vative e!e; ^is. A: the international 
level, donors may limit rheir suppc ' for controversial serv ces such as aoortion or 
sterilization. 

At the grass ro.ots. level, lorr.a! religious doctrines are often intertwined vv ith 
rural folk beliefs aad cultural patterns. Some of these, related, for examp.'e, to the in- 
ferior status of women, the preference for sons or superstitions about sexual potency 
and the menstrual cycle, can affect local attitud^^; toward either birth control in general 




"The responsibility for deciding^upvn the number ^. frequencv of children has been 
laid by Cod upon the consciences of parents verywhere .... The means of family 
planning are in large measure matters ofclinic^i and aesthetic choice. . . .Christians 
have every right to use the g -s of science for per end>." 

Lambeth Conference, 1958, of S.shcps of the Anglican Communion 



Tl 



or specific methods. In Moslem, Hindu and Buddhist coOTitries where major religious 
authorities support family planning, many villagers stiti assume their religion prohibits 
birth control In part to overcome th^s lag in attitudes, family plc^nn.ng programs are 
increasingly turning to 'raditional health providers and community loaders tor the 
delivery of rural services and are designing programs to be companblc with specie 
religious and cultural mores. 



Judaism and Christianity 

Having led the way in the reform of Christianity 
traditiona! doctrines on marriage and the 
family, Jewish and Protestant churches ^^^'^ 
remain more progressive than others in 
their support for birth control. The break ^^.^ "^^j^h ^ ^^-^ / 
with traditional prohibitions began with ' /■ .^^^ '^^ " ^v; ' -r-v 
the Lambeth Conference of Anglican rV^ . 

Bishops in 193Qandbythe late 1950s grew ^ / J v- 

to a nearly universal endorsement of all "^7,^^ : ^ \r'Ar " ^ 

modern . ^ntraceptive methods. In re- \^ 



cent yeaij ;ewish arid Prr'esiant de- ; ^ 

nomination'; have also supported a 
woman's -'2b to choose abortion. 



A 



cep ons t..- 'i^ese trends include a tew ^^^^^ ^^^^^^^^^ ^^^^^^ 

funcamentaiiSt sects, which still oppose f^^. ^niiKrin iol!o\%cr>. ■ " . of uorld pcpulatif-n 

abortion, and Orthodox Judaism, which Proresiam ^nd o:hcT O -n'-.^n 

prohibits sterilization although generally - 3:4 rr.,;;..- ;oi;o-..er.; o , o. .^o^;d pop.i.,::..:> 

allowing abortion. 

The permi ;ive stand of Jewish and Protestant sect, contrasts s-^arpiy with the 
negative stand of the Eastern Orthodox and Rorr^an Cathol.c h;erarcn>es. Aitho'.-h tn:- 
latfer no longer condemn non-procreat,ve sex (as thev did less tha. 20 vears ^^o-.U:^- 
do still condemn the use of ••art.,c.ar- methods of birth control. Tn:s condemnat.on. 
reconfirmed in Pope Paul's 1968 Errvclica! Hurr,anae Vitpe. maintains tnat -exervcon- 
juoai act must be open'to the transmission or lire.- Qnlv the rhvthm method, wr.cn 
lir^iits intercourse to the nonfertiie periods of the menstrua: c>cie, meets tn'^ 
COnd'iOn. 

Pope Paul's stand-st, . unchant^ed-^onst.tuiesthe major o^.tac!^ to 'u!l cooo^r..- 
tion bv the Catholic Gk*Tch in responsible population programs. Ironical.y. it ai.o 
undermines •necht'ch'?C^rrentt-.s.htagairr.- abortion bvlim.tincaccesstoa/ernati^^^^ 

means of birth control, especiallv tor the poor. But ■ actual practice t.ne c:..^ .n.^, . 
failedtocurbamassdetectionrromPapalauthor.ty&yedi.ca'- :^ C-.hCi.cs e>. ervwnere. 
Enco---a-ed bv the liberalism of Pope John and ot successive Papal commissions on 
i-a-riage^nd the family, many US Ca.hol.cs began abandoning t- rhythm methoc^ror 
more effective mean? in the early 1960s. Most turned to the p.u., init-ally teste, by 
Catholic doctors Rock and C.rcia and promoted as a means ot menstrual ^esula.ic' 
compatible with Catholic doctrine (in ccntras- to ''barrier'' methods hke condom^C 

diaphragms which prevent passage of the sperm). Pope Paul s later disapsrova o. t . 
plll in 1968 made little d.tfer.nce in the growth c Catnolic acceptors, 'n/act. notec. 
Catholic sociologist -atber Andrew Greeley attributes "a dra>t;c decline m church 
attendance almost entirely to the Vatican stand on birth control. 

Dismay over the 1968 Encyclical a'so extended to the ciergx, manv of whom (having 

fully expected a change in chu- h doctrine, publiciv chaik-n^ed the P^^^^'^''^^";:','';; 
■ Throughout Europe and Latin -America m^any local priests now c Mly.counsel co.vlc = 
to make their own responsible decisions'on contraception. Th. .tican havmuted its 
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crvn opposition to nonsurgical nnethods as its campaign against abortion (and most 
recently sterilization) has intensified. At present, government family pLmning pro- 
granrts operate with the tacit or open support of local Catholic bishops !n 24 Latin 
American countries and the Phitippines*. !n fact, in the Western Hemisphere the most 
conservative bishops are those in the United States. 



Islam 

In contra>: :u Christian traditions. Islam Has always considered sexua! activity for 
married couples normal and healthy and sexual abstinence an impractical method of 
regulating births. Thus, while Mohammed called on his followers to "marry with a 
fruitful woman/' he also condoned the widespread practice of coitus interrupt'js to 
"protect the wife's health and beauty and to aJlay anxieties over numerous children." 
Throug^hout the Moslem world in high-level meetings such as the^Kabai Conrerenc*^ 
and among religious scholars from all four orthodox schools of Islamic law, traditional 
sanctio'^is have been translated mto almost unqualified support for family planning. In 
the last decPtde Ksi^fas (ofiicial religious pronouncements) favoring family planning 
havp been issued by religious leaders in a dozen Moslem countries, and the great 
mosque of AUAzhar, Islam's most prestigious institution, has th.own its full weight 
behind Egypt's population program. Oniy a few sparsely populated cr ^ert countries are 
still pronj^.raiist. Most of the jarger Moslem countries, including Morocco, Tunisia, 
Egypt, Turkey, Iran, Pakistan, Bangladesh and Indonesia, have^xtensive government 
programs to reduce population growth. • ^ ^ 

These programs are, however, ham- islam 
pered by the position of women in Mos- 
lem societies^ Outside the major cities 
wom.en are permitted few socia! or 
economic roles beyond motherhood. 
Thejr seclusion, through Moslem cus- ^ 
toms Irke purdah, limits acceptance of . 
any famllv planning method which re- 
quires physical examination by a male 
doctor. The belief that a m.enstruating 
wom.an is unclean and sr juld not pre- 
pare feed limits tlie use of lUDs or other 
methods that produce irregular bleed- 
ing. However, sterilization as a one-time 
medical procedure has gained accep- 
tance in several Moslem countries lik.- 
tiangladesh, Pakistan and i unista, despite 
the opposition of a few Moslem scholars who contend the present irre\ersibi':ty of the 
procedure makes it contrary to Moslem law. Islamic scholars'hav?, tor the rnost pa;t, 
permitted early abortions under a varietv of conditions bur consider *hat abortion is 
immoral except to save the mother's life once the feius has "quickened/' that is, arter 
the fourth month. 



Hinduism and Buddhism 

Perhaos because Hinduism and Buddhism have not been crusading religion- T^e:" 
teachings are less pronatalis!^than those of IsU -n ^ r Christianity. Buddhism, for rxam- 
pleT'does ,not consider procreation a sacrez duty and contains no i-njunction to be 
fruitful and multiply. "^In^oth Thailand and jri LantTa, Buddhrst leaders — generally 
supportive of familyptanning — characterize any increase in th:- human population that 
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515 million foMO'.^er'i 




is disproportionate to available resources as "a departure from Buddh.sm s rmdd.e 
wav " In India concern over population grpwth has led authoritative interpreters of 
classical Hinduism, like Radhakrishnan, to conclude that all methods of contr.ccp- 
tion,induaing star.lization/are permissible and that early abortion, which is now leg.!, 
can also be justified. - 

To Westerners the Eastern religions 
appear almost cc itradictory in combin- Hinduism and Buddh.sm 
Ing frank sexuality with ritual and 

philosophical requirements for periodic ' ^^r^' ' "^ 

abstin^n.ce. Unlike most Q|her religions, _ ^'.'r*^ -'^ 
V.Hinduism and Buddhism also recognize ^^^''^/7) ^ . 
a gap between the idea! and the permis- 
sible, applying different standards of be- > ' -i^- 

hav- -»r to difter'ent social classes and dis- 
tinguishing degrees of seriousness in "^i^^ 
transgressions of basic commandments. 
While both religions have a strong bias ^ y 

against abortion, -for example, the prac- / r 

tice is tacitly approved, particularly 

among the poor, in the early months of 7^0 mi;i:on foi'ou-', 

pre- ^ancy, or where any medical ind'Ca- :v'„ of v.crij poMulur.^w^ 

tionj. are present. 

As in other religious communities, more education loads to mors support for fa:, 
planning. In recent surveys educai-.d-Hindu and Suddhist leaders round no con'rao.c- 
tion between ::ad.tional teaching, and contraception, wh..e tne uneduca-cd assurr.c- 
the two were irreconcilable. At the villa,, level, religious — cepts uncerl.e a d.. er>e 
Liortmentof^foi:. beliefs and prac::cesoccas,onallvnim.c: :ne pr:ncipe o:^^^^^^^^^^^^^ 
families ev«n though ro specific prohibitions on contraception exi.t. -.mo-.g • - .-y; 
onTbasis f~- conservatism lies in the principie o: ^s^^ms^ (i:rera!:y '"no har..^,:.. : 
xvhich althc_3h mainlv used as an injunction against . orticn. is mterpretec uy a .ew 
Tncfiar.sasaba^^toallartincialformsofbirrhcqntroi.Likew.se.arewBudcn.siscc^ 

the prevent .n of pregnancy an interfe^rence with K^r^r.:^. tne process ot re>n.c. na- 
:!:^^hd thus a su^rlssion of '^-^^P:^;- l^l;.-- -.^^I;^ 

voluntary steriliraticn and in some cases abortion. 
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CONSERVATION 

^ *k« It < ■^rr*-'<j crisis is quite simple: 
pescriptlpn : The reasc. ^o^^Je U;^^ supplies of oil aSd natural 
demand foV energy is «hile supp.ies o ^^^^^ 

qas are diminishing. A major cause | factory 

Sr huge stock of "P^^^J, Soods.-such as .home . f^^^^. JJ^,,^, J 

equipment-that use e"^;^9J^^"^!^l^;";j5J; and 1960s when energy 
developed during the dew^fs of ^J^^;;j''^-ut using it wisely. But 

was so cheap that no on- '^^.11^ ^J°"^5te?ns of liSrgy use. pfilly 
Mmes have changed and so «mist our patterns or energy 

ri^'iatrfhafloir^f tSr 0 Sa^bre'r^ulfo? physical limits 
fo^e?f?c]Inc'j!'mlrh%f%L%emainder is simple waste. 

Energy consumption may be divided i"J2,^!i:;^^;i^5"°!fKruse 

industri^. ^^*-P°^^r^r;he:e Sfm s b^^'r liy ISlly^ed 
made of energy by each of these groups "f^J^^J^ c ^.^ 
to identify those areas to be targeted ^^-^ energy y substantially 
industrial area .^,''"°;„^J^V;';:°fern1.*4?ean counterparts-and 

pounds, we also know that mass ^^^nsi t ana .a y 
^re efficient than ^he pHvate automobil^^^ ^^^^ 
hoatinq is the major -category of ^"^"^sy conium^t ..„i,eai*hf.,nv high 

conmoniy pay tnc ...y..--- Z''L:J;^^^'. nrices for tomorrow's energy, 
block rates. If we pay yesterday s prices tor torn ^^.^^ 

cnnct and does not Jf^^J^^^^J ^ht. Conservation w^^^ ^^^P^^^ 

r^-nT^yt'nn ^^'-^.l^^ ISlotUf^^atleSess studies 
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by the federal Government, It costs only a tenth as much to save 
energy is to jfroduce It. This is significant when one considers 
that oMr oil Imports now account for almost half of our needs. 
Wasted energy— In cars, hones, conrnercial buildings and factories- 
Is greater than the total amount of our oil imports. It is argued 
that a reduction of America's demand for world oil will be a form of 
asslstAnce to the developing countries who so desperately need it. 

Associ ated Problems : Conservation goes against the more-is-nicer, 
iTggePis-better philosophy we have operated with so long. Although 
conservation measures are inexpensive and clean compared with energy 
production and use, they do sometimes involve sacrifice and are not 
always eas^y to implement. Smaller, lighter, less powerful cars.^^ 
mean A loss in some driving comfort and horsepower, but they don t 
inhibit our ability to travel. In sunitiary, conservation may cause 
some Inconvenience and require some sacrifice, but that is far better 
than the projected drastic-measures that will have to be taken in 
the future if we fail to act now. 

Estimated Available Energy : -The ERDA goal for. the year 2000 is to 
reducTenergy demand in buildings by 7,1 x 10^=* Btu. This is 4 or 
5 percent of the 15D x lO^^ Btu or so per year we are expected by 
some \/0 be using in that year—a not unreasonable goal. 

THe ERDA goal of energy saving from more efficient use in 
transportation is 9 x 10^^ Btu (9Q) in the year 2000. 



COAL . 

Positive Features: Of all the alternatives to the burning of oil and 
MsT^aV offers the most immediate promise. This is because our 
needs ire large and so are our coal reserves. Coal is the most 
abundm remaining fossil fuel that we have any real experience with. 
Most Of our electric generating plants are already s<-t up to run on 
coal, «nd electricity is a highly desired form of energy. Coal 
depos-tts are well mapped out, and we have the equipment to get at them. 

Assoc'tated Problems : But with all these advantages, the large scale 
use~o?"coal will cause major problems. Coal is difficult and 
dangerous to mine underground. Surfafce mining is both more eccnomical 
and H's safer. However, water is very scarce in the West where 
almost all coal is surface (strip) mined. This makes land restoration 
costly and difficult. Cx)al is also the most polluting of the fossil 
fuels« Burning results in the emission of varying quantities of 
sulfur oxides and particulates. Increasing our use of coal for 
industrial, commercial, or residential purposes will require large 
new investments in pollution control equipment unless society is 
wilH/»g to accept dirtier air and more cases of respiratory disease. 
In ad^lltl on, there is no satisfactory means of using coal as a fuel 
for transportation other than the inefficient p><5cess of producing 
elected ty to power trains, buses, and cars. Finally the burning 
of v«St quantities of coal will result in an Increase in the carbon 
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* * tho F^^th's atmosdhere. The National Energy Plan 
S?rfortrex?^n55^^^^^^^^^ nelH^Ta^mion to try to determine 
^Se long-term effects of this Increase. 

Isti^^SOlSSr^^ 15^ "Siruro'nlTal'/lrinfont^^^^^ 

■in 111 on tons ot coal Ti^S^urces .^^P^^^^^^-^^lJe recovery of these 
be mined economical y 5^/j;^!:j"ibSeiive f^r" in^^^^^^^ c^al production 
shallower reserves is the majn objecm^ reduce U.S. 

by conventional methods to "^!^^*®'^?u"^!:!aininq three and 
dependence on foreign energy supplies. The ^"^^^J^^ ^^^o thin, 
on^half trillion tons jre either too deep, or .n se ^^^^.^^^^ 

too wet or too mixed with rock ^J^f.^^^^o^Jeoo million tons yearly. 
Pining. Current Production of coal is about ^^^^35^ ^oal 

Cne of the goals of^the per Jear by 1985. With a 

Toduftlrn J^trofTKi^l^iinrnsTr ITJ, one/half tHllion tons 

would last 500 years. 

H'cVI FUELS FROM COAL 

the total. _ 

TO reverse this tr«nd while flnt'l";"?, ^^^^f ^^^''^se'rles 
stanJ'rSI. the U.S. "uld convert s»ne of Us vas^^ r«e; 

;Sr4i?rnrtrspoilrtro„r?elM^^ ind-tnal .es. 

Both coal gasification (conversion of coal to gas) »nd 11que^«t-n 

(conversion of coal to ' •'V" "^„^S",?/f Jorm T"^^^ 
:lyra\^rt%rhU4"Th:nJjl^:n™ h..rogen IS required 

to make synthetic hydrocarbons. 

coal can be converted *J:;f *f ^'^ifh ?an'be directly substituted 

1) High-Btu (or high energy; gas wnicn uai. c 

2) S^SlS^-nu'drnlgh energy) gas which can be used for: 

a) utility boilers 

b) industrial fuel 

c) chemical' feedstocks 

3) Low-Btu gas for electrical generation. 
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qq^I 1^ GaBlfication 



Cleanu]^ 



Low Btu 

Power Plant Fuel 4- 
125-400 Btu/SCF 



High Btu 
Pipeline Gas ^ 
800-950 Btu-SCF 



T 



-> Sulfur 



Methanation 



r 



solids from coal. 
PUnts can produce ,s «ch .s 3 barrels of synthetic liquids per^^ 
.ton of coal processed The first 9«;^;=,f J°S,%he wre accessible 
Z ThS^p^r^oal^releri s."but Sne early plants could be on the 
East coast near Appalachian coal fields. 

r 'n-EKis TE" ^^^^^ SK- 55; .. 
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conversion' processes, molecules known as "polycyclin aromatic 
hydrocarbons," PAH, are formed. There is ample evidence that many 
of these pah's are carcinogenic, that is, cancer-causing. This 
problem has so far not been publicly addressed by the proponents 
of a coal-baseid synthetic fuel Industry. 

Estimate of Enerqy Available : Obtaining significant amounts of 
energy from synthetic fuels is years away because of technological 
problems and the lead times involved in constructing operating 
commercial plants. The long range goal is to use the process to 
produce 14 of the 180 or so quadrillion (lO^^) Btu's of energy we 
are expected to use In the year 2000. 



CONVENTIONAL NUCLEAR REACTORS 

Description : The nucleus of an atom is best examined or probed by 
shooting "bullets" at it. The best bullets for probing- the' nucleus 
are neutrons because they have significant speed and mass when they 
are produced, and because they Jiave no electric charge. Their lack 
of charge enables them to move to\iwrd a nucleus completely unopposed 
by any electrical effects. What dBually happens when a material is 
bombarded with neutrons is that tn? bombarded nuclei absorb neutrons, 
emit alpha, beta, or ganma rays and become different materials. i 
However, when urani um-235., plutonium-239 or uranium-233 are bombarded 
Hith neutrons, their nuclei fission (spli") into two parts of 
approximately equal mass. This process releases a huge amount of 
energy and -It is also accompanied by the release of two to three 
neutrons per fission. Each new neutron can, if properly slowed down 
by a "moderator, ''' cause another nucleus to split, releasing more 
energy and still more neutrons. Under certain conditions, a chain 
reactlQn Is possible in which one neutron produces two which produce 
four which produce eight, etc. In each fission, huge^amounts of \^ 
energy are released and so a nuclear explosion (a bomb) occurs. If, 
on the other hand, you control the growth in thte number of neutrons 
(using control rods), you have an energy source^that can be used to 
produce electricity. The heat released in the reaction can be used 
to boil water or some other liquid.- The resulting steam can turn the 
turbine in a conventional generator. 

Positive Features : 

1) A significant amount of energy is available to us in the form 
of nuclear energy, 

2) Me know how to build and operate ordinary fission reactors. 
We have been doing this for many years. 

3) A significant shift to nuclear energy will reduce our 
country's dependence on foreign sources Qf petroleum-based 
products. 

4) Considering that fission-produced electricity is a complicated 
new technology, our conventional nuclear reactors have operated 

, reliably and, considering the dangerous materials they use, 
quite safely\ . f 
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•5) Government studies have concluded that fission power plants 
. have a favorable net energy yield, although some experts 
maintain that these calculations may not include all of the 
energy Inputs to the system. - 

Associated Problems ; ' ^ *u < koc^h, 

~n — The f-ission process consumes uramum and thorlum-oaseo^ , 

nuclear fuels. A significant shift to nuclear power would 
result in our using up our nuclear reserves in a relatively 
short time (20-50 years). If our uranium-235 reserves are 
consumed before our breeder program gets off the ground, 
we theoretically lose the ener^gy stored in 99?5 of our 
uraniufti reserve?. ^. 

2) The fission process produces longlived radioactive wastes 
that are a health and environmental hazard. At the present 
time we don't know how to safely store these wastes, and we 
have no right to pass them on to our grandchildren. 

3) A shift" to nuclear energy would initially reduce our 
dependence on foreign petroleum products, but it would soon 
result in a new dependence on foreign sources -of uranium and 

thorium. , * - 

4) The disposal of heat produced by nuclear reactors is a . 
serious thermal pollution problem. Expensive cooling towers 
and cooling ponds that dissipate heat out, into the atmosphere 

■ must be constructed at the reactor sjte to minimize the 
environmental impact of such large-scale heat disposal - 

5) Safety and the adequacy of future fuel supplies are the 
subject of an emotional national debate. The debate itself 

^ makes the whole future of nuclear power uncertain. 



i:«:> ^ni;ition of Available Energy : It <*if^icult to estimate the 
a^iount of energy avai lable \rm nuclear sources because the numbers 
and ?he projections keep changing and the topic is so controversial. 
However, whether we like it or not. nuclear energy -will play a role 
in providing for our energy needs for the next decade or two and 
nuclear realtors could produce as much as 20 percent of our electrical 
energy by 1985. 

' Uranium fuel production begins with a search for ore (anything 
that can be mined for a profit). The raw ore is then milled or 
concentrated to a product called "yellowcake" which s 80 Percent 
U:»Oft (uranium oxide). Resource estimates are given in terms of tons 
0? ve 1 wcake and are distinguished by the production cost in aoh.srs 
Jer^pouSd At SreseSt we ha?e 420,000 tons of $15 per pound reserves. 
As of November 1976. 64 conventional nuclear reactors were contributing 
45.500 megawatts of generating capacity (8 percent of the nation s 
electrical power). We can calculate that the 45.500 megawatts of 
reactors will use up the 420.000 tons of $15 per pound reserves iv 
73 years. This figure is very small. However, if we t)ase our _ 
calculation on the reserves available at $30 Per pound or ess. the 
reseVves will last much longer. Then there^^ are the potential resources 
(those not yet discovered and developed). This lengthens the lifetime 



even more provided we don't build any more reactors, "owf er , we wi 11 . 
rfSir^Snmarneems to be that uranium supplies are sufficient to 
fuel thi 'SunXed reactpr program into the next, century, but that 
^inhoSt sSpplils STa'neS technology (ike' the breeder reactor) 
It will provide only temporary relief to our energy shortage. 



BREEDER REACTORS 



Description: The uranium-235 Isotope, which is the ^'"el in d ; 
?SSl nuclear reactor, is the rarer of the two ^ of P« 
of uranium. The most cojnmon isotope, urani urn- 239 99.3% of tllrUon. 
uranium suDolv). cannot be used to maintain a fission chain reacxion. 

b^allSS ng thrS?anium-238 to take up some, of the spare neutrons 
In a reactor it will eventually be changed into the isotope of 
ISo^her eleI.Jnt . riutonlum.239.'^ This isotope can be fissioned by 
SeStrons ju^ like uranium-2^ and can be used to produce heat in a 

reactor. 

*t - . . 

fiv absorbinq neutrons, the cornnon isotope .thorium-232 can be , 
changedf inl s?m?lar way! to form uranium-233 This isotope can also 
be used to sustain a neutron-caused chain reaction... 

It is bevond the scope of this unit tb discuss reactor design, 
fuel "od fabHcatiSn /Speeding ratios and spent fuel rod processing. 
Suffice It to say that by careful select-" >.-. and arrangement of 
^reriM'i^°a'%actor. the neutrons not needed in the fission 
chain reaction can be used to, convert U-238 and Th-23Z nto ku 
anH iJ-233 Thus scientists and, engineers hope to be able to maKe , 
2 e o^^st of the uranium and thorium in na.ture for the release of 
nuclear energy and the production of electric power. 

' '"'^llVlignWH ant amount of energy 'is available to us in the form 
^ of nScleir energy-especially if the breeder program becomes 

^2) A significant shift to nuclear energy will reduce our country's 
^ Sependence on foreign sources of Pet*=olj""'-based products. 
31 Because breeders make nuclear fuel as they run. they will 

" areatly extend the lifetim.2 of our nuclear fuel reserves. 

fSote: ThoUm Is several times more abundant than uranium. 
bSrstatistics are inexact because even today there is no 
Jhirium mining industry.) Without the breeder we would 
reach the bottom of our nuclear fuel reserves early n the 
next century. Breeders can postpone that day for a long 
time (500-1000 years?) . 

'"°l)''ukrgrdi::r y fission reactors breeder reactors produce 
longllved radioactive wastes that are a health and _ 
environmental hazard. At the present time we (the people, 
the governnsent) haven't agreed on a method to store those wastes, 
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2) Like ordinary fission reactors , Veeders produce large 
quantities of "waste" heat— which Implies a potential thermal 
pollution probleln. j 

3) The fissionable matecials produced in a breeder should be used 
to power new breeder reactors. However, since they are 
fissionable, they can also be used to make nuclear weapons. 
Clandestine bomb-making and blackmail by radical groups Is 
not out of the question. Trucks hauling spent fuel rods can 
be hijacked. , Any country that has the capability of jDroducing 
p1utonium-23£^ or uranium-233 also has the capability of 
becoming a nuclear power— as India demonstrated. The more 
than occasional success of undertakings by terrorists and 
other fanatic groups adds to our worries. 

4) The plutoniUm-239 problem: Plutonium-239 is radioactive and 
an alpha emitter. If Inhaled into the lungs, it can cause 
intensive damage in the titeue and cause cancer. Plutonium 
has been termed the most dajfigerous substance known to man.. 
Where plutonium is used, we must not only minimize leakage, 
we can't permit it at all. 

Estimate of Energy Available : ERDA's estimate of the Qpergy available 
from our nuclear reserves is 130,000 quads, or enough energy, at 1976 
levels of consumption, to provide a.n this country's energy needs for 
"about 1800 years. However, the fears related to the health and safety 
hazards that may be associated with 'the use of the..breeder led 
President Carter to call for a reduction 'n the breeder program, an 
Indefinite postponement of tje plutonium processing program and the 
indefinite postponement of the building of our nation's demonstration 
breeder power plant. Hence, with all the energy available, it could 
be that in the year 2000 y<e will receive no energy from breeder reactors. 

SOLAR HEATING AND COOLING 

Dt-scription : On the average, enough solar energy strikes the roof 
of most American /homes to provide for all or a very significant 
portion of their total heating needs. This is true throughout; the 
entire year. Basically, an active solar heating system works' like 

this: ' ^ ^ 

1) Collectors are installed, usually on the roof or ground near 
buildings, to absorb the sun's rays. A collector is usually 

< a black plate covered on the sun side with transparent glass 
or plastic'i ' An air space exists between the' cover and the 
black plate. Black is used because it is an efficient 
absorber of sunlight. The transparent covers trap heat in 
the collecto^ much like glass does in a greenhouse. 

2) Water or air is circulated (usually in pipes) through the ' 

* collectors to absorb captured heat and carry it tp a storage . 
tank (usually in the basement).. 

3) If aii^ Is circulated, the heat is stored in hot rocks. If 
water is circulated, the storage tank is usually a large tank 
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of water. Fans or pumps are used to deliver the heat to the 
viarlous rooms of the house. 

A oasslve solar heating system is one in which there are no storage 
taStf^nR-fil or pumps. Instead^ the home is custom-designed to allow ^ 
the sin's rays to enter the house through, windows in the winter and 
J?even! the sun's rays from entering in the su.-ner This is usually 
accbmolished by using overhangs or be recessing the windows. If 
is well insulated and if the climate is generally sunny, 
this concept works very well. 

Solar Cooling : At first it soundsjmpossible to consider using 
solar energy t o cool a house. But^the same principle behind the 
ooeration of our household refrigerators can be adopted to using the 
sSn for coSlingy A refrigerator is a "heat pump." Heat is transferred 
rex^SsiSg aS^xpanded and. therefore cold, gas to the cool interior. 
This gas then flows«to the outside coils where it is compressed so 
that its temperature increases.- The heat is radiated (discharged) 
into the kitbhen In. an electric refrigerator, pumps and compressors 
Tr^^sed. in a solar cooling syst^. solar heat drives a vapor out 
of a liquid which expands, cools and picks up heat. It is tjej . 
?eabsorbed in the liquid to carry.the heat away. The major difficulty 
•with soUr cooling units of this type is that temperatures of 200 F 
or higher are needed. Since flat plate collectors cannot easily 
?Jodu?e iemJerStures higher than 1500F. some^.kind of concentrator 
(such as a parabolic mirror) is needed. 

Advantages : Solar energy is our most al^^ndajt and available source ' 
nf enerov ' It is a sustainable resource. It does not poll uterine 
»^?St or produce dangeroUs.Jwaste products. Solar collectors 
Sn beTsed independently of cent ral electric power "generating 
stations TherI I?e no foreseeable shortages of the basic materials 
nelded fir the widespread use of solar heating systems. Solar 
energy cannot be embargoed. 

rHQadwantaaes- The Initial costs fGj* putting in a solar heating 
fvlte^ Sre^no; 1977) very expensive. It Is hoped that by 1980 the 
colircihln ?Sr^ad oit over 20 ye^rs) will be competitive with other 
t?les of heatini: Because sunshine is unpredictable.^storage must 
be^rovided T? keep" costs down. the. storage is usually only enough 
■ for 2 sunless days. After that an auxiliary heating system must be 
used. This additional heating system adds to the expense. 

Estimate of Availabl e Energy : In the South and Southwestern portions 
- 6f thi § S . enough solar g?^e rgy falls on tlie roof of the average home 
?o Ske ca;; of ?he total heatiSg requirements during the winter months. 
' E^en In the Midwest and New England states, solar energy pan provide . 
ihan half IS the energy nleded for winter heating. As conventional 
fuel costs rise. It win become economical to use solar energy for ^ 
heating In the North as well as the South. 
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ELECTRICITY' FROM THE SUN I 
(Solar- Photovoltaic Energy) 

Oescrlptlon: SoUr radiation f^^^.^f,"«'"de'v1«rS"nize the 
electrHclW In *,"!'; '=|li;„nl the little particles which make ,, 
"photovoltaic effect. .^Jf "JJ: *S^""effe°gy. can knock electrons 

^oolel'r h^''. ^s^they'^^t'rrkeVSSfr "^?^f i^^^^^^^ 
'IkS^^r '^^T^T'A:^ ^tenau. 

A typlcaV arrangement 1s shovm below: 



^.SjMlcron* 



^ Silicon 




•^Silicon 

Blectron-' 
Hole Pair.** 

Junction 



ElectxoM' 



direction, and electric power will be available. 

foMK! "^"^ isi/=i5i?; ^e^ui^e r 

maintenance. 

HoweJS^^^It^a^rhteaJJh^^^^^^^^^^^ F--"'HvSSe 
"Ht Significantly mklng photovolUlcs co»erc1ally conipetitive. 

A,» or1.ted Problems : Solar cell arrangements "JtJ' "P'f^j; 

fenw^srisSsrhSi^nLT^^^^^^^^^^^ 
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~ costs approximately $30,000.00 (1977). Even wit b--sky rocket^ 
costs, conventional power plants ran.produce power at less than 
Sl.OOX) per kw. . , - 

Other than cost, the largest problem associated with ^he of 
•• so-^ar cells is the arge amount of land they take up. One method 
ISiSesSd for eliminating this problem is to build sate] ite- so ar 
^rSations n space. Since the satellite could receive sunlight. 

' ?SJt1nuo!rir/lt wo^^ . 
an E^Hh^based^panel. ' The electric .energy would be converted to - 

' . . Slc?Sw"rradiatio? and beamed to E^r^^ 

and reconv^ted. „ 

^ Estimated Energy Avai lable : The goals of the most recent Natio"^^.. 

S o la? Energy Research Deve lopment and Demonstration Program (EBDA-49) 
' a?e for 100 megawatts of photovoltaic generating capacity by 1985 and^ 

IS!oOO mJgawStS by the year 2000. Present U.S; electrical production 
capacity is about 500.000 megawatts. ■ 

:'. ■ / ELECTRICITY FROM THE SUN II • • . - 

„ (Solar Thermal Energy Conversion) - . 

Description: Solar thermal energy conversion is a coflect-Jon system 
Wt - concent rates enough surflight onto a boiler or a f uid (exarnp e- 
► v water orheat-conducting oil) to create e 

^ hiat oSantitiM sufficiint enough to make large quantities of s£eam-.^ 

The steaS n turn is used to spin a turbine which rotates the coi of 
I Generator which produces electricity. Two methods for doing this 
arfbling ex?ens1vel^ researched. The first method is called the 
ditt-lbuted collector concept. -In -its most conrnon form, a long 
= ref lectlnft^Sugh with a parabolic cross-section concentrates solar 
enerav oSto a cblledtor tube through which" flows a heat-conducting 
oll'^^r^hJat exchanger, the oil transfers its ^-f* ^o^S^^JJ^f 
oroduce steam. Excess heat is stored for use at night and while the 
?un is not sMning. The second method^seems even more prominng . 
' because of the higher temperatures achieved. I" J^J^ concept. ^ 
field of computer-guided mirrors track the sun and focus tfie sun s 
rays^oSL Xn^^^^ 

tower. Here, the radiant solar energy is absorbed and used for the 
production^ of steam. 

' Positive Features: The main advantage, of course, is that sunshine 
irfree In addft ion. the environmental impact of these systems is 
, ' relatively minor. :° 

Associ ated Problems : Only direct sunlight is ysable. thus rest.rU^^^ 
solar thermal power plants primarily to the sunny areas of the country. 
The?e arl^S bLic technical limitations in this method. ^ he main 
^ " questions are overall efficiency a*»d economics. One key \consi deration 

W Sunlight is diffuse and must be collected over\^ 
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• ^ <s estimated that In the Southwestern part of J^J^^^*^* • ^ . ' ' , 

" United States. 

* SOLAR SEA POWER ' ^ 

(Ocean Thermal Energy Conversion). 

~~. warm (90°F). )iAon a sea DOwer plant in 

working fluid such as anmoma. pro?ane or freon until it 

~ ■ AU this t.Kes ,UC. at . P^^^^^^^^^ '^^^ 

Hydrogen can be "jed ln^ny ways to repine , , 

r^^^hl".K'.^^eT^nU^^ 

. experimentation J^.j^^n^jo"!' Qve|tions^^^^ resist the ' 

• include: Can a design and •^/^r^l*!^ °;_J^r""n^ a^^^ life or ocean^^ 
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SJ S^IsolJS cSS dioxide ilch would be relfejsed upon w.m,1ng. 
What-rtght be the long-tern, environmental effects of this? 

rstlmte of Avallablejnergy: An ocean thermal energy demonstration 

CONTROLLED NUCLEAR FUSION 
£gd|«2E: ,/-^e^^^ ?;°rn5^S^si;fn1^rto"getre; the 

S^^^^^ ?rrti;artii tn^cnij] c 

S^^ntr^nger than the^^repell ng^ 

5°r««f htivyVdrog n : sl^'hertedTSbout 100 -1l"on 'degrees 

. B^BBIS}^^ Sn or^* 

Ts*h«tJd'byxd;;^res™on'" li ll high densities and temperatures 
gene»*ated, the fuel will fuse.. 

Positive Features : Fusion power has a number of significant 
aSvantaoes over pr esently contemplated energy sources. These include 

"feTurertfcrof^Jhe^^^^ ^ha J contribute 

l?r no?l udon and no threat of diversion of weapon materials. 
?hore IS also n"o JossIbiUty of nuclear explosion, nuclear runaway 
or reactor core cooling .problems. 

A.^oc1ated Problems : The major problem i^^^^^f^^JS 
and power, plants. 

•to b!«n 
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?Sr^;Urt'*of hiSf eJ^g7neut?ons 0^ metals and other naterials is 
15? w^n Jnderslfod%^^^ research Is vital. It n;|y be ^ 

Shat^he Identification and development of materials for the inner 
chambefJallfa^d other. ^ of : the fus on reactor will be 

tSiril^gelt yhnological hurdle faced by fusion scientists. 

cct<m*torf Available Energy: It is unlikely that any energy will be_ 

fusion power by the year 2000. V 
. 6E0THERMAL ENERGY 

^^^!.nJ?^i SvUts While some-of this water and steam bursts through 

^rSlSJlf 1nT?0rbtr«hU^H™ra senerator that produces 
electricity. 

Pn.it1ve Features : One of the strongest argu^nts fpr the Increased 
^^Si^SSIlfwrn t^'^'d^o e" ? oter 'prantrdrnot ejit 

gas. , 

Tn ^Hrfition to- the production 6f electricity, it is very likely 
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pipes and associated equipment. 

c..<^.^ Available Energy: Jf^."";* Pg^l^^^JJ^ S^theJ^rsources 
expected by the year 2000. 

WII^D POWER 

airfoil blades s^P»?"l»™^ J* '?Jo!S"^chnil w f™'" 
Dnc-Jriup Features- Wind power is cheap and non-polluting. It has 

Research continues in the effort to ^f^ign larger ^ 

for our nation's w!"^^^^*^^^! °^|Hc'£owerpr^^^ expected 

wind turbines ^o^.^fTtuctlnna of seve?^^ into a wind energy 

nPtSoT 'Mlatlve ^oi env ron^^^^^^^ compared to fossil 

rnrnucua^planls! has S^lde wind power popular with environmental 

spokesmen^ 
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wind h*^vesting. should be compatible with other uses of the land 
such 'a* pasturage and farming. 

estfma^s that an annual output of 5.1M 10* Btu s o^^'jv"^ 
Sniri Ke nncsible bv the year 2000. That amount is close to the 
Sial ^learlca dei^nd the U.S. for the year 1970 and would 
rep?esm about 5 to 10 percent of our. total energy needs vn the 
year 2^iO0. 

FUELS FROM PLANTS--BIOCONVERSION 

nocrrHotinn- Stored chemical energy ^ created in plants by 
?iSs5H?Ki;is7S be a promising supplemental i^^el in our energy 
fu?u?r Dur ng ^Jtosynthesis (putting, together with IjQht in 
DlanU.- light energy is captured and used to convert^water and 
EaJbond oxide into oxygen and energy-rich plant maten SI- 
?!^ISSNhvH^ates^ This energy is released when the plants or their 
ijoS^Ss de«y or ^re'buS Current efforts are directed at 
.^ontr^l 1^9 aXd°[oos?ing natural photosynthesis so that crops can 
be DrJduced which synthisize carbon compounds with high efficiency 
and"D?oduce fuels in a matter of days. The energy content of biomass 

AMut h!lf that of the better coals. ' A variety of land and 
iltl? cfo5s whkh might be easily and economically grown for 
JarvU?n? and bur^'ng as fuel material a e presently under 
inves<^1gation. 

Posifive Features: The relative abundance of arable land in the 
Interest in growing plants for energy. 

JiiSial lectoS wher^ efficiencies of 10 to 20 percent could be 
iJ^SSpH ?nstead of the 1 to 3 percent photosynthetic efficiency. 
?n*?Me 2J?n Sf "if you can't beat them, join them." the biomass 
Int^itl^fts Doint out that these schemes are not.mutually exclusive. 
- fS^S cl5 SroSSce fSod and leftover biomass. The rubber producing 
guSj^le nSy grow unSer'Snd around the rows of solar collectors. 

ce*4rttttAH Available Energy: The^ERDA projection is for about 10 Q 

sources (other than waste recovery by 
the pa? I0OO--5 to 6 percent of thetotal projected energy use 
that year. 
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FUELS FROM WASTES 



Description: ".-rrHLe^iSt'Sfyerfrunri rse!"}n*?hfs%U:!'^ 

synthetic oil or'gas from 0^9^;^^^^"^" ^Sther processes simply 
^]Sft«nrnM^^^^^^ n^suppKr^uel for power 
plants. 

» FoAtnrP- The conversion of waste to energy significantly 

Feducrs%hrsrrf ousnel. 7the disposal problem so many of our 
metropolitan areas are facing. 

ro^-ifTheirerg^rgrktl^r "^^ J:^ acMeved by avoiding the 
creation of waste in the first place. 

■:.M.n.f. nf Energy Availa ble; If all <'^*''%5!:"^ J^en^g^wollld 

Total 

have satisfied' 13% or ine ' ^.P''^' he economically converted is 
V:;^:t^.^'Ar^^^. aXdVoMSe omy ^ to 3 percent 
of our total energy demands. 



OIL SHALE 



-"---Si \S S^^^^^^ « in 

ISi-!;ofkv'SouJ?a1n region ^?the western United States.^ One ton of 



ton or more. 
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Of the Shale can be refined and cjanged Into all the P-Juf^ 

now obtain from the refining J^.o^^J^^J^y products of oil sh?le 
major adjustments have to i«de to_use tne pro^ ^^^^^ 
development. Our present «"tomo»)iTes.^tr^^^^^ ^3,,Hals 
don't have to be modified. «"« "-yH 
for the petrochemical industry. 

»«.nH,t^d Problems: ^he problems ass^c1a«d with oU 
■development are r5"y »"i1»J9*;„JJo n out of the mountain 
developing shale consists °f ^^991"?t;\eat1ng It. disposing of the 
(room-and-plllar "l^nsl* <=™^5i;?, Jons. The environmental 
large quantities of wastes J!"^?^; air pollution at 

implct includes >»J°i: .^l^"-"?*!": ^Sw^5 in noi «™te areas and the 
roSs;:;;ion'onargra:"o2nrs ^.^.T^r. the waste disposal process. 

• one of the debates concerning oll shalejevel^^^^^^^^ 

around the net ;"f*^°"-°°i?"gvT^^^^^^ went into ' 

the syncrjde to justify the large '"^Kh t^^oil shale development 
getting It? te%hale Is hetieS (rl?orted underground (in 

can be minimized if the shale is neaieu v . » t^e shale and 
situ). This is accomplished by <'"1""?;/J"„ule collects in a. 
then retorting the shale underground The syncrude co.^ 

^SSW^elidu^^^^^^^^^^^^ 

"iTllon. barrels per day of Prod^jction. gjce the proj^^ ^^^^^ 
energy^demand^for^the^U.S^ o? fuppfylng only about Z% of the need. 



year, 

TAR SANDS 



5^^^= ro!srfS:rsis;i^e°;or?rKVoT 

So^ii^^^^ ^,i"arJ'^o^^iho^rrnfeTf'■^Self-^?r:m^gas« 
SS^Ii^otif iMdl^lh^se a^ 
^ present economy runs on. 
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Associated Problems: Surface mining is the usual extraction method. 

iTcltS^JleSer a net enerSy yield can be achieved even for the 
high grade ore. 

in the ne^t decade, is in the Athabasca region of Alberta, in western 
in we 5™";* X -^serves there range from more than 6 billion 
ba?Jels of el^ly 4^oS" hiirgradl ^terial. to about 300 

d»l.T„n^^^ jr„Ue5TtaM|«tt^^^^^^^^ 

SSiTn^be'Srr^est^^^^^^^ 
b1?1o"II74ls (Energy Alternatives: A C^^^^^^ 
Council on Environmental Quality). The Energy Je^earcn ana 
Developirent Administration has made only a slight comnltment^to tar 



-sands. 
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